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INTRODUCTION 
The genus Panicurn is composed of three subgenera and 
about 500 species. Nearly 400 of the species belong to the 
subgenus Panicum which is widespread in tropical and tem­
perate regions of both hemispheres. The other two subgenera, 
Paurochaetium, and Dichanthelium, are native exclusively to 
the New World. 
The subgenus Dichanthelium ranges from Canada to north­
ern South America, with the greatest concentration of species 
occurring on the Coastal Plain in the southeastern United 
States. Most of the species are plants of early stages in 
secondary succession of disturbed woodlands. They occur in 
greatest numbers at the edge of oak and pine woods, along 
woodland trails, in cut-over woods, in old fields with scat­
tered shrubs and trees, and on disturbed areas between wood­
lands and highways. Some species grow in fairly deep shade 
of mature forests and some amid dense grass of prairies. But 
in general the plants of this subgenus do not tolerate deep 
shade and intense competition. 
The only extensive taxonomic treatment of the entire 
subgenus is that of Hitchcock and Chase (1910) in which 110 
species and five additional subspecies were recognized. At 
least six species have been added to the subgenus since that 
time, bringing the total to about II6 species. Most of the 
species for which chromosome numbers are known are diploids 
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with nine pairs of chromosomes. The majority of the species 
are at least.partially sympatric, and several of them often 
occur together in the same habitat. All species begin flower­
ing in the spring within about two months of the start of 
the growing season and continue flowering until the end of 
the growing season in the autumn. 
In view of the lack of barriers of geographic distribu­
tion, habitat preference, chromosome number, or flowering 
time among the species, the number of species in the subgenus 
is remarkably large. The separation of many of the species 
is difficult and the identification of specimens has often 
been left to specialists in the group. Some of the workers 
who have given special attention to the dichanthelia include 
Pernald (1934), Pohl (1947), Shinners (1944), aind Silveus 
(1942). 
The most recent work on Panlcum subgenus Dichanthellum 
is that of Lelong (1965). He investigated various aspects of 
the reproductive biology of the subgenus. His findings seemed 
to indicate that members of the subgenus are primarily autoga­
mous and that the strong tendency for self-pollination re­
sults in the production of local species populations which 
are highly uniform. He suggested that the plants occasionally 
out-cross and that many of the ill-defined and "rare" species 
are recent derivatives of hybridization between normally 
autogamous lines. 
Lelong presented a new taxonomic disposition of the 
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lanuglnosum and columblanum groups in which Hitchcock and 
Chase had recognized 28 species. Although Lelong's treat­
ment is of a preliminary nature, it reduces the number of 
species to 12 and provides a basis for further, more inten­
sive studies in the complex. 
Lelong's treatment of the lanuglnosum and columbianum 
groups left 88 species of the subgenus without recent treat­
ment. One objective of the present study is to extend this 
type of preliminary taxonomlc treatment through the depau-
peratum, laxiflorum, angustifolium, and oligosanthes groups, 
including another 28 species of the Hitchcock and Chase 
system. The four groups were selected for inclusion in this 
study because they included some of the species complexes 
which seemed to be in need of revision and because the groups 
which they represented are fairly discrete. 
The treatment of the four groups included in this paper 
is based primarily on a study of the patterns of variation in 
morphological characters as represented in herbarium collec­
tions and population samples. Other techniques may have to be 
employed before an extensive taxonomlc revision of the groups 
is possible. The present study is intended to provide a frame­
work for future investigations. 
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METHODS AND MATERIALS 
Field Collections 
Nearly all of the living materials and the population 
samples as well as many of the herbarium specimens used in 
this study were obtained on trips taken in I963 through 1966. 
The field work was concentrated in the southeastern United 
States, extending from Delaware to the Everglades of Florida 
west to southern Texas and the Ozarks of Missouri and Okla­
homa. Approximately 25O collection sites were visited and 
835 numbers of dichanthelia were obtained. 
Since several species or entities of dichanthelia often 
occur together at one location and since some of these en­
tities were suspected of hydridizing under these conditions, 
an effort was made to obtain specimens of all entities of 
dichanthelia at each location. Thus the collecting program 
was not restricted to the groups treated in this paper. Ef­
forts were also made to include adequate ecological informa­
tion with the collections. The information recorded included 
a description of the collection site, the principal trees, 
the degree of disturbance, and the abundance and particular 
microhabitat of each entity. 
Insofar as possible, enough material for about four 
herbarium specimens was obtained for each collection number. 
Thus, depending on the size of the plants, the number of in­
dividuals collected usually ranged from four to about 12. 
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In addition, some mass collections were made, usually Includ­
ing 20-30 individuals. 
Many live plants were also obtained. These plants were 
placed in polyethylene bags in the field, transported in an 
ice chest, and planted in the greenhouse at Iowa State Univer­
sity. The soil used for greenhouse cultures usually con­
sisted of a mixture of potting soil, sand, and either gravel 
or crushed brick. Although the proportions were sometimes 
varied according to the soil type of the plant under natural 
conditions, it was found that a high proportion of sand and 
gravel with the accompanying good drainage generally gave 
the best results. 
Some greenhouse cultures were grown from seed collected 
in the field. The seed was germinated on moist blotters in 
a petri dish at normal room temperatures following partial 
removal of the fertile lemma. The seedlings were transferred 
to greenhouse pots filled with a mixture of potting soil and 
a high proportion of sand. The pots were placed in trays of 
water to assure a constant supply of moisture to the seedling. 
After a few weeks the seedlings were transplanted to larger 
pots with the type of soil mixture described above. 
Neither of the greenhouse culture methods was notably 
successful. Less than half of the live plants survived for 
more than one year. Some of the species which proved to be 
especially difficult to grow under these conditions were 
2" latlfolium, lelbergll, JP. perlongum, jP. xanthophysum. 
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and members of the enslfolium group. 
Studies of the Reproductive Biology 
Live plants, inflorescences fixed in the field in New­
comer's fixative, and herbarium specimens were used as sources 
of material for observations on pollination and fertility of 
spikelets. Spikelets were examined to determine the size of 
mature anthers and whether the anthers and stigmas were ex-
serted at the time of anther dehiscence. Pollen fertility 
was determined for mature anthers using a lacto-phenol and 
aniline-blue solution (Sass, 1951)» Spikelets and anthers 
of herbarium specimens were softened in a solution of dis­
tilled water, methyl alcohol and dioctyl sodium sulfosuc-
cinate (Pohl, 1965). 
Selection and Examination of Herbarium Specimens 
Specimens in the Iowa State University herbarium (iSC) 
were the primary source of material for this study. All speci­
mens of Panicum subgenus Dichanthelium in this collection 
were examined and all specimens of the depauperatum, laxiflo-
rum, angustifolium, and oligosanthes groups were included in 
the study. In addition, the United States National Herbarium 
(us), and the Missouri Botanical Garden (MO) were visited for 
the purpose of the examination of type specimens and the se­
lection of additional material. The specimens loaned by the 
latter two herbaria included nearly the entire collections of 
some of the rare taxa, plus certain specimens of the more com-
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mon species which were selected on the basis of completeness 
of the specimen. 
Observations of herbarium specimens were made with a 
stereo binocular microscope fitted with an ocular micrometer. 
The traits observed varied according to the taxonomic group 
under consideration and are enumerated in the chapters deal­
ing with those groups. 
A partial synonomy has been included for each species 
or infraspeclfic taxon treated in the four groups. The pro­
cedure of Isely (1962) has been followed to indicate the 
basis for inclusion of each name, as follows: 
(1) Type specimen or illustration of same examined. 
(2) Original description examined. 
(3) Name included following the usage of another 
author who has examined a type specimen. 
(4) Name utilization follows currently accepted usage; 
typification not verified. 
A list of herbarium specimens examined as a part of the 
study of the depauperatum, laxlflorum, angustifolium, and 
oligosanthes groups is presented in the appendix. The abbre­
viations used for herbaria are those proposed by Lanjouw and 
Stafleu (1964). 
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THE DEPAUPERATUM GROUP 
General Observations 
The depauperatum group is one of the most distinctive 
groups in the subgenus Dichanthelium. Members of this complex 
usually differ from other species of the subgenus in charac­
ters of leaf shape, culm branching, and patterns of internode 
elongation. They possess long, narrow leaves, with a length-
to-width ratio of the upper culm blades often exceeding 30:1. 
The lower culm leaves tend to be shorter, with a length-to-
width ratio of between 10:1 to 20:1, but without a distinct 
differentiation into the type of basal rosette found in most 
of the other groups. The uppermost internode is the longest, 
and each of the internodes downward is shorter than the one 
above it. A short, compact, axillary inflorescence usually 
arises from one of the several nodes which are telescoped to­
gether at the base of the plant. 
All of the above characters are correlated and serve to 
define the group. Hitchcock and Chase (1910, 1951) emphasized 
the elongate shape of the blade in separating out the "Depau-
perata." Since there is some overlap in the length-to-width 
ratio of the lower leaves of some members of this group .with 
exceptionally narrow-leaf individuals of some other groups, 
equal consideration must be given to all of the diagnostic 
characters in assigning a specimen to this group. Certain 
"Rare species" belonging to other groups including P. bick-
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nellll Nasn, _P. nudlcaule Vasey, wiicoxla.num Vasey, and P. 
deamll Hitchc. and Chase possess long, narrow leaves and often 
tend to have shortened lower internodes. These species may be 
related to the depauperata, possibly through hybridization. 
However, they are not usually included in the depauperatum 
complex. 
In some respects the depauperata resemble certain members 
of the subgenus Panicum. For example, P. filipes Scribn., a 
member of the subgenus Panicum, has many of the key characters 
of _P. werneri Scribn. The similarities between these two spe­
cies are particularly striking in a mixed collection from Gil­
lespie Co., Texas (Jermy, _s.n.. Mo). Both _P. filipes and P. 
werneri have the same pattern of leaf and internode elonga­
tion. Both lack the distinct winter rosette which is usually 
a diagnostic character of the dichanthelia. Furthermore, both 
plants are tufted perennials with open, terminal panicles. 
However, the second glume and sterile lemma of P. filipes are 
extended well beyond the fertile floret, forming a more promi­
nent beak than that which can be found in the depauperatum 
group. The first glume of P. filipes is sharply acute in con­
trast to the blunt first glumes of the depauperata, and the 
• basal branches bearing inflorescences elongate in mid-summer 
into culms of about the same height as the main culms. 
Previous Taxonomic Treatments 
The depauperatum complex has been, divided into three 
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species plus two additional varieties (e.g. Pernald, 1950, 
Gleason, 1952), or into four species (Hitchcock and Chase, 
1910, 1951). The three species accepted in both treatments 
have been distinguished on the basis of two or more traits. 
The separation of the other two taxa depends primarily on leaf 
pubescence. The following key to species (Fernald, 1950) dif­
fers from the keys of Hitchcock and Chase only in employing 
additional characters: 
Spikelets acutely beaked, 3-^.5 mm long, distinctly exceed­
ing the fruit P. depaup era turn 
Spikelets rounded or subacute at tip, not beaked, 2-3.6 mm 
long, nearly conforming to the fruit. 
Expanded terminal panicle one-sixth to one-half as broad 
as long; spikelets 2.7-3.6 mm long; fruit rounded-ellip­
soid, or -obovoid, 1.6-2 mm wide P. perlongum 
Expanded terminal panicle one-third to three-fourths as 
broad as long; spikelets 2-2.7 mm long; fruit narrowly 
ellipsoid, 1-1.3 mm wide P. linearlfolium 
One of the principal differences in the two treatments 
concerns the recognition of infra-specific taxa for P. depau-
peratum. Pernald (1921) published the var. psllophyllum for 
plants with "leaves wholly glabrous or sheaths sparsely setu-
lose." He stated that it is more common in the northern part 
of the range of that species and that the var. depauperatum 
(called "typical V. depauperatum" by Pernald) possesses pilose 
leaves and is more common in the southern part of the range. 
He also described a new form of the var. psilophyllum charac­
terized by the absence of exserted terminal panicles. He gave 
this the name "f. cryptostachys." Hitchcock and Chase did not 
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recognize these taxa. 
The other principal difference in the two treatments con­
cerns the status of _P. werneri. Hitchcock and Chase consist­
ently maintained this entity as a species distinct from P. 
linearifolium, separating the two species with the following 
dichotomy: 
Sheaths pilose; spikelets 2.2 to 2.7 mm long, pilose 
P. linearifolium 
Sheaths glabrous; spikelets 2.2 to 2.3 mm long, glabrous 
werneri 
Pernald (1921) reduced P. werneri to a variety of P. lineari­
folium. He stated that this glabrous variety is more common 
in the northern part of the species range, and that in this 
respect it closely parallels the relationship between P. de 
pauperatum and the var. psilophyllum. 
Methods of Analysis 
The principal source of material for the study of the de-
pauperatum group was 212 herbarium specimens. Certain fea­
tures (e.g. habit, leaf shape and pubescence, inflorescence 
proportions, size and pubsecence of spikelet) of each specimen 
together with pertinent label information were recorded on da­
ta sheets. These sheets were subsequently sorted into sets ac­
cording to single characters or bits of label' information. 
Each set was then examined for apparent correlations with any 
other characteristic. Multiple character correlations were 
demonstrated by means of scatter-diagrams. 
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The characters selected for notation included those em­
ployed in the various keys to the taxa of the depauperata, 
plus those which seemed to be of potential taxonomic value. 
Some of the characters proved to be too variable within a sin­
gle plant or too difficult to assess objectively and were drop­
ped. 
The leaf characters recorded included the pubescence of 
the sheath and blade, and the width of the blade. Sheath pu­
bescence was rated arbitrarily as glabrous, setulose (with 
sparse, stiff, ascending trichomes), sparsely pilose (with 
scattered, long, slender trichomes), or pilose. The uppermost 
culm blades were classed as either tapered to the base or 
rounded at the base, and as exceptionally narrow (less than 3 
mm wide), normal (3-5 mm wide), or exceptionally broad (more 
than 5 mm wide). In addition, the pubescence of the adaxial 
blade surface was described according to the type and density 
of trichomes. 
All observations related to the inflorescence were made 
on a predetermined terminal panicle (in most cases,- the fifth 
panicle from the left-hand edge of the herbarium sheet). The 
length and width of the inflorescence was measured as well as 
the length of one pedicel. The pedicel selected was that of 
the spikelet immediately below the spikelet terminating the 
main axis of the inflorescence. The total number of spikelets 
of the inflorescence was also recorded. 
Whenever possible a spikelet containing a maturing 
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caryopsis was selected for notation'of spikelet characters. 
The length and width of a spikelet and its fertile floret were 
measured. The presence of a small beak or a large beak was 
noted. This last character has received considerable emphasis 
in previous treatments, and it is unfortunate that the stage 
of development of the caryopsis affects this trait, making the 
application of the terms, "large beak," "small beak," and 
"beakless" arbitrary. 
Patterns of Variation 
Taole 1 lists the division of the 212 herbarium specimens 
into taxa primarily according to the criteria of Pernald. 
Speciraents conforming to the stated criteria of a particular 
species or variety, except for seemingly minor differences, 
have been included under that species or variety. Those spec­
imens which contained mixtures of the critical characters of 
two taxa have been classed as intermediates between those taxa. 
The intermediate specimens were excluded at first in or­
der to simplify finding the characteristices which would be 
most effective in separating "typical" specimens of the three 
species. A comparison of the three species on the basis of 
some of the quantitative characters is presented in Table 2. 
The results indicate that whereas the species differ in the 
frequencies of these various traits, there is considerable 
overlap in the range of variation in these traits. 
All of the 212 specimens, including intermediates, have 
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Table 1 Division into taxa of the specimens examined in the 
depauperatura group according to the criteria of 
Pernald (1950) 
Taxon Number of specimens 
P. depauperaturn 
var. depauperatum 46 
var. psilophyllum 31 
mixture of both varieties 2 
P. linearifolium 
var. linearifolium 35 
var. werneri 36 
mixture of both varieties 2 
P. perlongum 43 
P. depauperatum-P. perlongum 8 
intermediates 
P. depauperatum-P. linearifolium 8 
intermediates 
P. perlongum-P. linearifolium 1 
intermediates 
been plotted on a scatter-diagram. (Figure l) designed to 
show correlations among some of the diagnostic characters of 
the three species. The width of the fertile floret and the 
length of the pedicel provide the best quantitative separation 
of the taxa. Specimens of _P. linearifolium should be confined 
to the lower half of the scatter-diagram on the basis of the 
smaller fertile florets. Specimens of P. perlongum should 
15a 
Table 2 A comparison of Panicum depauperatum, P. perlongum, 
and P. linearifolium (sensu lato) on tïïe basis of 
three quantitative characters 
Per cent of total specimens of species in each 
size range 
Character 
P. depauperatum P. perlongum P. linear!-
Toliura 
Fertile floret 
length in mm 
less than 1.8 1 
1 .8  12  
1.9 " 15 
2.0 1 4l 
2.1 10 19 
2.2 19 5 9 
2.3 43 38 0 
2.4 13 26 3 
2.5 8 17 
2.6 3 10 
2.7 3 5 
Fertile floret 
width in mm 
0.8 4 
0.9 19 
1.0 22 
1.1 27 
1.2 1 3 19 
1.3 12 24 9 
1.4 32 31 
1.5 30 14 
1.6 l6 24 
1.7 8 5 
Number of 
spikelets 
per panicle 
5-9 7 3 
10-14 36 21 7 
15-19 36 24 9 
20-24 15 19 20 
15b 
Table 2 (Continued) 
Per cent of total specimens of species in each 
size range 
Character 
_P. depaupe ratura P. perlongum P. lineari-
Tolium 
Number of 
spikelets 
per panicle 
25-29 4 12 19 
30-34 1 17 17 
35-39 1 3 8 
40-44 3 9 
45-49 3 
50-54 3 
55-59 1 
60-64 1 
85-69 1 
70-74 1 
i 
Figure 1 Scatter diagram showing the relationship among four diagnostic characters 
of the depauperatum group of Panicum 
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occupy the upper left-hand portion of the diagram because of 
its combination of wider florets and short pedicels, and P. 
depauperatum should occupy the upper right-hand area on the 
basis of wider florets and longer pedicels. 
It is apparent from Figure 1 that specimens of the depau­
peratum group do not segregate into three distinct taxa on the 
basis of these characters. There is no gap between the three 
species on the basis of either quantitative character. Fur­
thermore, the other characters portrayed show imperfect corre­
lations with the quantitative characters. Thus, it is neces­
sary to assign a priority to one or two of these characters or 
to find other traits if three taxa are to be recognized. A 
more detailed analysis of the depauperatum complex considering 
one pair of entities at a time is presented below. 
Panicum depauperatum and P. perlongum 
The two characters used by both Fernald (1950) and Hitch­
cock and Chase (1910) to separate these two species were the 
larger spikelets and the prominent beak of P. depauperatum. 
However, since the presence of the beak also accounts for the 
increased size of the spikelet of P. depauperatum, only one 
character is actually involved. If the beak is ignored, the 
spikelets are essentially identical. The dimensions of the 
fertile florets of the two species show almost complete coin­
cidence (Table 2). Specimens with spikelets bearing large 
beaks can be easily assigned to P. depauperatum with agreement 
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between both traits. But, when a specimen possesses a small 
beak and is therefore intermediate between the two species in 
this respect, it is also intermediate in spikelet length. 
This places considerable importance on the evaluation of the 
prominence of the beak. Unfortunately, the beak becomes less 
prominent in all specimens as the caryopsis swells with matu­
rity and causes the tips of the second glume and sterile lemma 
to be drawn in around the end of the fertile floret. 
Other characters have been sought to aid in, assigning a 
specimen to one entity or the other. The traits which have 
proved to be of some value reflect differences in the growth 
forms of the two taxa. For example, individuals of P. perlon-
gum are usually slender and elongate. The main culms and low­
er leaves tend to be erect, forming compact tufts at the base • 
of the plant. The terminal inflorescences are usually narrow, 
with ascending lateral branches, shorter pedicels, and more nu­
merous spikelets. In contrast, most individuals of P. depaupe-
ratum have a spreading habit. The main culms and leaf blades 
fan out from the base. The branches of the terminal inflores­
cence tend to spread at about a 45-degree angle from the main 
axis, making the inflorescence more than half as wide as long. 
Since P. perlongum usually grows in dense prairie vegeta­
tion and P. depauperaturn in more open habitats with less crowd­
ing from other grasses, it is possible that these habit charac­
ters are influenced by environmental conditions. Individuals 
of P. - depauperaturn grown in pots in a greenhouse developed 
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the usual spreading habit found in most circumstances in its 
natural habitats. An individual of P. perlongum grown under 
the same greenhouse conditions as the _P. depauperaturn devel­
oped a less slender and elongate general growth form than 
usual. However, it was still distinguishable from P. depau-
peratum in these characters. 
At least eight specimens examined could not be assigned 
to either species because they combined traits of both or were 
intermediate in most characters. Some of the specimens com­
bined the habit of P. perlongum with the prominently beaked 
spikelets of P. depauperatum. Thome, 16099, ISC and Cratty 
_s. n., ISC, illustrate this situation. The combination of 
spikelets of P. perlongum with the vegetative characters of P. 
depaup eratum can be seen in Carver, _s. n., ISC, Deam, 27652, 
US and Somes, oOO, ISC. Freckmann, 921-B, ISC, Lelong, 2354, 
ISC, and McDili, 111, ISC, present perplexing intermixtures of 
the characters of both taxa in all parts of the plants. 
The eight intermediate specimens were examined to deter­
mine pollen fertility and seed set. As indicated in Table 4 
all eight specimens show signs of fertility either by the pres­
ence of developing caryopses or of pollen grains well-filled 
with cytoplasm and staining deeply in lacto-phenol and aniline-' 
blue. 
Panicum depauperatum and P. linearifolium 
The basic differences between P. depauperatum and P. lin-
21 
earlfollum (including _P. werneri) are spikelet size and the 
presence or absence of a prominent beak. The fertile florets 
of 2" depauperatum are usually longer and wider than those of 
_P. linearifollum. Spikelets of 2- depauperatum usually have 
a prominent beak which adds O.3 to 0.7 mm to the length of the 
spikelets. Thus, the larger florets and prominent beak may 
combine to give specimens of _P. depauperatum a spikelet as 
much as 1.2 mm longer than that of some specimens of jP. lin-
earifolium. 
The only secondary difference between these two taxa is 
the tendency for P. llnearifolium to have more spikelets per 
terminal inflorescence. The tendency for the members of a 
species-complex with smaller spikelets to have more numerous 
spikelets is fairly widespread in the dichanthelia. This 
trend can be observed in the jP. strig;osum-P. polycaulon-P. 
clliatum complex, in the P. polyanthes-P. sphaerocarpon complex, 
in the P. microcarpon-P. dlchotomum complex, and others. 
Therefore, it is possible that the spikelet number may be 
partially dependent on spikelet size. 
It is apparent from the scatter diagram (Figure 2) that 
_P. depauperatum and 2» linearifolium intergrade. A number of 
specimens possess small beaks, and some of these are inter­
mediate in the length and width of the fertile florets. Most 
of the fertile florets have approximately the same shape as 
indicated by the orientation of the entries on the scatter 
diagram in a band from the lower left-hand portion of the 
Figure 2 ' Intergradatlon between Panlcum deps-uperatum and lÎJ^sar 1 foUum 
(including werneri) 
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graph to the upper right-hand portion. 
Panicum perlongum and 2- linearifollum 
These two species differ in several characters, includ­
ing spikelet size, and several features of habit. Panicum 
perlongum has larger spikelets and larger florets than _P. 
linearifolium. The latter species has the same habit as P. 
depauperatum which means that the same secondary traits can be 
used to separate _P. perlongum from _P. llnearifolium as were 
used to separate it from P. depauperatum. 
Only one specimen encountered is intermediate between the 
two species in most characters. This specimen (Moore and Phin-
ney, IO76I, ISC) has spikelets 2.5-2.7 mm long, and fertile 
florets 2.1 mm long and I.3 mm wide. The inflorescence is about 
as narrow as most P. perlonRum, but the habit of the plant is 
that of _P. llnearifolium. The s&acimen is somewhat immature, 
with only a few of the spikelets at anthesis so that it is dif­
ficult to determine seed set. But over 80^ of the pollen ob­
served in nearly mature anthers was filled with cytoplasm and 
deeply-stained in lacto-phenol and aniline blue. 
Panicum llnearifolium and P_' wernerl 
Both Fernald and Hitchcock aind Chase agreed that two taxa 
are included in P_. llnearifolium (sensu lato). However, Hitch­
cock and Chase regarded them as separate species, distinguished 
by sheath pilosity, spikelet pubescence, and spikelet length. 
Lamson-Scribner and Merrill (igOla) felt that P. wernerl could 
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be further distinguished by the rounded bases of the blades 
and the relatively elongate lower internodes. 
Table 3 and Figure 3 present the results of attempts to 
correlate these various traits with the difference in leaf 
sheath -pubescence. The results failed to show the expected 
correlations. The patterns of variation of the various char­
acters are essentially the same for glabrous-sheath specimens 
as for pilose-sheath specimens. 
Pernald apparently recognized the fact that no character 
other than sheath pubescence could be used to separate the two 
taxa when he reduced them to varieties. But he maintained 
that there is a strong correlation between sheath pubescence 
and geographic range, reporting that 74^ of the specimens from 
New England and Canada had glabrous sheaths in contrast to 7^ 
of the specimens from Missouri. I have obtained similar re­
sults with the specimens available to me. I found that 76^ of 
the specimens from the northern part of the range of k. lin-
earifolium (sensu lato) including Canada, New England, New 
York, Michigan, Wisconsin, and Minnesota had glabrous sheaths. 
Thirty-two per cent of the specimens from the remainder of the 
range had glabrous sheaths. But the total range of both types 
is approximately the same, and both forms can be found at the 
northern and the southern extremes of the range. Furthermore, 
some single populations include both forms. 
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Table 3 A comparison of glabrous-sheath specimens with 
pilose-sheath specimens of Panicum linearifolium 
(including P. werneri) 
Per 
Trait 
cent of specimens 
35 pilose 
specimens 
having trait 
36 glabrous 
specimens 
Blades less than 3 mm wide 3 13 
Blades 3-5 mm wide 53 60 
Blades more than 5 mm wide 44 29 
Spikelets glabrous 13 13 
Spikelets sparsely pubescent 81 82 
Spikelets densely pubescent 6 5 
Lower internodes elongated 6 10 
Spikelets with small beaks 36 32 
The varieties of P. depauperaturn 
The two varieties of P. depauperatum present a pattern 
of variation very similar to that discussed above for JP. lin­
earifolium. Fernald (1921) examined 173 specimens of P. de­
pauperatum from Nova Scotia, Quebec, and New England and found 
that 'àQfo had glabrous sheaths. Conversely, he found that all 
of the material which he examined from North Carolina, Georgia, 
to Arkansas, Missouri, and Illinois had pilose sheaths. I 
found that 83^ of the specimens available to me from Canada, 
Figure 3* A comparison of glabrous-sheath specimens of 
Panlcum depauperatum with pilose-sheath speci­
mens of 2" depauperatum and of glabrous-sheath 
specimens of _P. linearifolium (sensu lato) with 
pilose-sheath""specimens of _P. linearifolium 
The length of open bars represents the per cent 
of the total glabrous-sheath specimens possess­
ing the indicated trait; the length of the 
closed bars represents the per cent of the total 
pilose-sheath specimens possessing indicated 
trait. 
Graphs A, B, and C include all available speci­
mens of 2" depauperatum; Graphs D, E, and P 
include all available specimens of _P* lineari­
folium (including jP. werneri). 
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New England, New York, Michigan, Wisconsin, and Minnesota had 
glabrous sheaths, in contrast to 23$ of the specimens from 
the rest of the range. 
Attempts were made to obtain a correlation of other 
traits with sheath pubescence. No trait investigated other 
than geographic range is correlated with this pubescence 
character. Figure 3 presents the results of three of these 
attempts to establish a correlation. 
Thus it appears that the question of the recognition of 
one or two varieties in _P. depauperatum is almost Identical 
with the question concerning the varieties of P. llnearifoli-
um. The total geographic range of the glabrous-sheath plants 
and the pilose-sheath plants of 2» depauperatum is the same. 
À single population from any part of the range of the species 
can include both pilose and glabrous individuals. 
Reproductive Biology 
Lelong (1965) studied various aspects of the reproductive 
biology of a wide variety of species of dichanthella. He ob­
served that many of these species produced both chasmogamous 
and cleistogamous spikelets. He noted that strongly chasmo­
gamous spikelets generally produced relatively large anthers 
1.0 ram or more in length. These anthers were well-exserted 
on long filaments just prior to the full exsertion of the 
stigma. The strongly cleistogamous spikelets contain small 
anthers, about O.5 mm long, which are retained within the 
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fertile floret. As a generalization, the spikelets of the 
terminal inflorescences produced early in the growing season 
tend to be chasmogamous, with a trend toward the reduction 
in anther size and a retention of the anthers in spikelets of 
later inflorescences. 
Lelong observed that the majority of the spikelets of 
_P. depauperatum and _P. perlongum are cleistogamous. He also 
noted that these cleistogamous spikelets presented problems 
in the interpretation of pollen fertility as determined 
through the use of lacto-phenol and aniline blue. The prob­
lem is apparently caused by the fact that the pollen grains 
fill with cytoplasm rapidly Immediately before dehiscence 
of the anthers. Soon after dehiscence the grains germinate 
on the stigma, discharging their cytoplasm and leaving the 
collapsed, empty walls of the pollen grains. Since only a 
few spikelets of an inflorescence may have pollen at the 
proper stage of maturity to stain well, most of the pollen 
from the majority of spikelets will appear empty and col­
lapsed. 
My studies of the reproductive biology of the depaup­
eratum group were carried out on two live plants of P. depaup­
eratum grown in a greenhouse, on one collection of inflores­
cences fixed in the field in Newcomber's fixative, and on 
many herbarium specimens. The observations are summarized 
in Table 4. 
My observations are in general agreement with those of 
Table 4 Pollen fertility and seed set in terminal and axillary panicles of speci­
mens of the depauperatum group of Panicum 
Taxon, collector, 
numberJ herbarium 
JP. depauperatum 
var. depauperatum: 
Commons, 29, US 
DeLisle, 1122, ISC 
Preckmann, 2091,^ 
Preckmann, 22^9, ISC 
Lelong, 2454b, ISC 
Terminal inflorescence 
Anther 
size 
in mm 
1.0 
1.1 
ja Good 
pollen 
93 
(90) 
Develop­
ing 
seed 
X 
Axillary inflorescence 
Anther 
size 
in mm 
.a Good 
pollen 
0.5 
0.5 
0.4 
(95)' 
(85) 
(80) 
Develop­
ing 
seed 
X' 
X 
X 
SL ' 
"Good pollen" means grains spherical 
cytoplasm 
^"x" indicates presence of developing 
c 
Parenthesis indicate pollen somewhat 
"^Inflorescences fixed in the field in 
and filled with granular, deeply-staining 
or mature seed 
Immature; count is approximate 
Newcomber's fixative 
Table 4 (Continued) 
Taxon, collector, 
number, herbarium 
Terminal inflorescence 
Anther 
size 
in mm 
Good^ 
pollen 
Develop­
ing 
seed 
Axillary inflorescence 
Anther 
size 
in mm 
Good* 
pollen 
Develop­
ing 
seed 
_P. depauperatum 
var. psilophyllum; 
Bartley and Pontius, 
£!• ; US 1.3-1.5 
Berkheimer, 19259, ISC 1.1 
1.0 
Shinners and Caten-
hausen, 1837, ISC 
Smith and Smith, 
915, ISC 1.3 
perlongum; 
Fraser, 768, ISC 
Preckmann, I918, ISC 0.6-0.8 
Hartley, 3656, ISC 1.2 
Hayden, 8195, ISC 1.0 
Hiltunen, 3464, ISC 
77 
83 
85 
95 
(85) 
89 
X 
X 
X 
X 
0.4 
0.6 
0.3 
0.5 
0.4 
(80) 
96 
92 
91 
X 
X 
X 
X 
Table 4 (Continued) 
Taxon, collector, 
number, herbarium 
Terminal inflorescence 
Anther % Develop-
size Good ing 
In mm pollen seed 
Axillary inflorescence 
Anther 
size 
in mm 
Good 
pollen 
Develop­
ing 
seed 
litis, 5712, ISC 1.5 
Lelong, 2131, ISC 0.8 
Le long, 2147, ISC 
Umbach, 3555, ISC 1.2 
Wadmond and Passett, 
n., ISC 1.5 
jP. linearif olium 
var. linearifolium 
Berkheimer, I9256, ISC O.9 
Preckmann, I801, ISC O.5 
Lelong, 2331, ISC 1.2 
Lelong, 2346, ISC I.3 
Pohl, 7296, ISC 1.4 
(80) 
94 
74 
(80) 
(75) 
84 
(80) 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
(85) 
(90) 
89 
X 
X 
X 
X 
Table 4 (Continued) 
Terminal inflorescence 
Taxon, collector, 
number, herbarium Anther ^ Develop-
size Good ing 
in mm pollen seed 
_P. linearif ollum 
var. werneri 
Allison, 510, ISC 1.0 x 
Churchill, n., ISC 1.2 (85) 
Ehlers, 1967, ISC I.3 76 
Hartley, 4239, ISC 1.2 78 x 
2» perlon^um-P. depauperatum 
intermediate 
Carver, n., ISC x 
Cratty, n., ISC x 
Deam, 27652, US 1.5 53 
Preckmann, 921A, ISC x 
Lelong, 2354, ISC x 
McDill, 111, ISC 0.6-0.8 X 
Axillary Inflorescence 
Anther ^ Develop-
size Good ing 
in mm pollen seed 
0.6 (90) 
0.4 x 
0.4 X 
0.5 (80) X 
0.4 (70) X 
0.4 X 
0.5 93 X 
Table 4 (Continued) 
Taxon, collector, 
number, herbarium 
Terminal Inflorescence Axillary Inflorescence 
Anther 
size 
In mm 
Good 
pollen 
Develop­
ing 
seed 
Anther 
size 
In mm 
Good 
pollen 
Develop­
ing 
seed 
Somes, 800, ISC 1.2-1.5 (50) 
Thorne, I6099, ISC 1.2 
2» perlonRum-P. llnearl-
follum Intermediate 
Moore and Phinney, 
10761, ISC 1.4 (85) 
X 
0.3-0.4 
0.5-0.6 (50) 
^Heavily infested with thrips 
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Lelong, except that I do not believe that the terminal inflor­
escences are as strongly cleistogamous as he seemed to imply. 
The spikelets of many of the well-exserteu terminal inflores­
cences are more than 1.0 ram long. Some spikelets were found 
in which both the stigmas and the anthers were well-exserted. 
In a few cases, the anthers were parti'ally dehisced and the 
stigma contained some pollen grains which had begun to germin­
ate, suggesting that the stigma was receptive at about the 
same time the anthers dehisced. This implies that many of 
the spikelets of the terminal inflorescences may be self-
pollinated, but there is at least a chance for cross-pollina­
tion to occur. 
Spikelets of the terminal inflorescence usually mature 
seed. It is not necessary to assume that innate sterility 
factors were involved in those cases in which the spikelets 
of the terminal panicle were found to be abortive. In some 
of these cases the upper portions of the culms and blades 
were somewhat withered or brown, suggesting that drought, a 
late spring frost, or some other adverse environmental factor 
had affected the plant. In other cases the spikelets of the 
terminal panicles were found to be heavily infested with 
thrips. 
The axillary inflorescences are highly cleistogamous. 
The anthers are often 0.2-0.6 mm long and entangled with the 
stigmas within the florets. The stigmas are rarely exserted, 
and even then there seems to be little chance for cross-
\ 
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pollination since the inflorescences are borne only three or 
four cm above ground level. Some of the spikelets at the base 
of the axillary inflorescences produce seed v/hile partially 
enclosed in the sheath of the subtending leaf. 
A condition transitional between these two patterns can 
be found in terminal panicles produced in late spring or early 
summer. These later terminal panicles have anthers 0.6-1.0 mm 
long; and although the spikelets usually open, the anthers are 
not well-exserted and often have dehisced before exsertion. 
Considering the patterns of seed production described 
above, the great majority of seed must result from self-
pollination. This fact may account for the apparent uniform­
ity of most local populations of these taxa. 
Conclusions 
The depauperaturn group is composed of three basic taxa 
which have been treated as separate species. An examination 
of herbarium specimens has shown that most specimens can be 
sorted into these three taxa on the basis of two or three 
characters. But approximately 10^ of the specimens encoun­
tered bridge the gap between the entities. I consider this 
percentage of intermediate specimens to be high enough to 
question the acceptance of the three entities as species. 
The studies of fertility of typical members of the three 
taxa and of the intermediates suggest that there are few, if 
any, cytological or genetic barriers between the taxa. The 
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intermediate specimens are both fertile and fairly common. 
These facts argue against maintaining the three taxa as 
species. 
The reproductive biology of this group must influence 
the decision on whether to recognize three species or less 
in this group. Since these plants are apparently autogamous 
to a great extent, there is apt to be little gene exchange 
between populations. There may be few barriers between _P. 
perlonpum, P. depauperatum, and _P. linearifolium other than 
habitat preferences. But since most individuals of each 
entity are strongly autogamous, there is little opportunity 
for hybridization, and even less opportunity when the prairie 
habitat of perlongum is a considerable distance from the 
dry, open woodland habitats of P_. depauperatum or _P. lineari­
folium. When tv/o of these entities are found in adjacent 
areas there may be no niche for an hybrid, except when the 
habitats are somewhat disturbed. In this event a new homozy­
gous line combining some of the traits of both parents may 
arise. The fact that some of the intermediate specimens were 
collected on disturbed edges of prairies or woodlands tends 
to support this hypothesis. 
If the three taxa of the depauperatum group are treated 
as one species, the question of treating them as subspecies 
or varieties arises. I prefer to regard infraspecific taxa 
of a species as subspecies when the great majority (perhaps 
90-95^) of the specimens are separable into the respective 
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taxa on the basis of a few traits, and to regard the taxa as 
varieties when the separation is more tenuousj involving many 
Intermediate specimens. The three taxa of the depauperatum 
group seems to fit these criteria of subspecies. 
The existence of glabrous-sheath and pilose-sheath indi­
viduals of _P. linearifolium and P. depauperatum in all parts 
of the range of both entities without a correlation of this 
trait with any other trait suggests that these variations 
represent geographic dines in the frequency of this single 
trait. I have decided therefore, not to recognize these 
variants as varieties. 
Taxonomy of the Depauperatum Group 
The depauperatum group includes one species, ?. depaup­
eratum Kuhl. This species ranges from Newfoundland and 
southern Quebec west to southern Manitoba and eastern Colorado, 
south to east Texas, southern Mississippi, Alabama, and South 
Carolina. It is found in semi-open pine and oak woodlands, 
dry to mesic prairies, roadsides and disturbed ground, sand 
dunes, and occasionally in acid bogs. 
The following key should separate the majority of the 
specimens into subspecies; 
1. Mature fertile florets 1.4-1.8 mm wide; spikelets more 
than 2.8 mm long; panicle branches ascending, or if 
spreading, then spikelets with prominent beak. 
2. Second glume and sterile lemma extending, beyond fer­
tile floret to form prominent beak; panicles usually 
more than half as wide as long, with spreading lateral 
branches; most pedicels more than 3.0 mm long; lower 
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leaves spreading; sheaths pilose or glabrous 
ssp. depauperatum 
2. Second glume and sterile lemma not forming a prominent 
beak; panicles usually less than half as wide as long; 
with strongly ascending lateral branches; pedicels, ex­
cept those terminating principal branches; less than 
3.0 mm long; lower leaves 'erect, forming compact tufts 
around main culms; sheaths pilose ssp. perlongum 
1. Mature fertile florets 1.0-1.4 mm wide; spikelets less 
than 2.8 mm long; panicle branches spreading; spikelets 
lacking a prominent beak ssp. linearifolium 
PANICUM DEPAUPERATUM Muhl. SSP. DEPAUPERATUM 
Panicum depauperatum Muhl. Descr. Gram. 112. (1817) (2) 
Panicum deoauperatum var. Dsilophyllum f. cryptostachys Pern. 
Rhodora 23:194. (T^2l) (l,2j. 
Additional Synonomy 
The synonomy appearing under P. depauperatum in Hitchcock 
and Chase (1951, p. 915) is tentatively accepted. A discus­
sion of some aspects of the nomenclature of this taxon appears 
in Voss (196b). 
Distribution 
This subspecies ranges throughout the eastern United 
States and southern Canada, from Newfoundland to Minnesota 
south to northeast Texas and central Georgia. It appears to 
be more common in the eastern half of its range. It occurs 
predominantly on dry, often acidic soils, in open or semi-open 
habitats, especially in pine or oak woodlands which have been 
disturbed within the past few years by logging or fire. Other 
common habitats include sandy old fields; dry, sandy or gravelly 
4l 
stream banks; sand dunes; and disturbed roadsides on sterile 
clay or gravel. It seems to be excluded from moist, organic 
soils, dense grassy vegetation, and areas of deep shade. 
PANICUM DEPAUPERATUM SSP. PERLONGUM (Nash) Comb. nov. 
Panicum Derlongum Nash. Bull. Torrey Club 26:575. (1899) 
(1.2). " 
Panicum pammelii Ashe. N. C. Agr. Expt. Sta. Bull. 175:115. 
(1900) OT. 
Panicum striatum Pursh. var. perlongum Parw. Amer. Midi. Nat. 
(1920) (2)". Based on P. perlongum Nash. 
Observations on Synonomy 
The isotype of P. pammelii (Cratty, _s. n., ISC) is a spec­
imen intermediate between this subspecies and the ssp. depau-
peraturn. It combines the habit of ssp. perlongum with beaked 
spikelets characteristic of ssp. depauperatum. The placement 
of this binomial in synonomy under either subspecies is some­
what questionable. 
Distribution 
The range of ssp.. perlongum coincides roughly with the 
distribution of the tall-grass and mixed-grass prairies. The 
range extends from northern Indiana northwestward across cen­
tral Wisconsin and Minnesota to southern Manitoba, then south 
to eastern Colorado and east Texas, and northeast through Ar­
kansas to central Illinois. This subspecies usually grows in 
dense prairie turf on dry to mesic prairies. It occurs less 
commonly on dry roadcuts, in oak woodlands, and on sand dunes. 
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PANICUM DEPAUPERA™ SSP. LINEARIFOLIUM (Scribn. ) Comb. nov. 
Panicurn linearifollum Scribn. in Britt. and Brown. Illustr. 
Flora.3:500 (1698) (1,2). See discussion below. 
Pan!cum werneri Scribn. in Britt. and Brown. Illustr. Flora. 
3:501. (TB|BTTI,2). 
Nomenclature and Additional Synonomy 
The synonomy Included in Hitchcock and Chase (1951 ) 
under 2» linearifollum and 2» werneri is tentatively accepted 
here as part of the synonomy of this subspecies. 
Voss (1965) has challenged the citation of Lamson-
Scribner as the author for _P* linearifolium. The binomial 
was published in Britton and Brown's Illustrated Flora (1898) 
with Scribner as the cited author. The name is followed by 
the species description given in the same manner as that of 
all other species treated in the Flora, and without citation 
of a type or original material. Voss contends that since the 
description of _P* linearifollum is in the same style as the 
other descriptions of grasses in the Flora which were written 
by Britton, that Britton also wrote this description. Since 
the person who provided the description is considered to be 
the more important author when the shortened form of the 
author citation is used, Britton should be cited as the author. 
I reject Voss' contention that Britton should be 
credited with having described this taxon since there is no 
way of being certain that Britton actually wrote the descrip­
tion. 
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Distribution 
The ssp. llnearlfolium ranges from Newfoundland to Min­
nesota, south to northeast Texas and southern Alabama and 
Georgia. The habitats include semi-open areas in dry oak or 
pine woodlands; dry, sandy fields; chert, quartzite, or 
limestone ridges; recently-disturbed roadcuts; and raised 
mounds in tamarack bogs. The soils of these habitats are 
usually acidic and commonly dry and well-drained. These 
plajits do not appear to tolerate dense shade or heavy com­
petition. 
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THE LAXIFLORUM GROUP 
General Observations 
The laxiflorum group is one of the more difficult groups 
of the dichanthelia to characterize. Most of the distinguish­
ing traits, such as the lax.nature of the blades and inflor­
escence branches, are Influenced by environmental conditions. 
Some of the individuals of this group growing under extremely 
dry or sterile conditions resemble species in other groups. 
"Typical" plants of the laxiflorum group have soft, lax, 
yellow-green foliage. The leaves tend to aggregate at the 
base of the plant. The basal leaves are at least as large 
as the lower cauline leaves and there are no distinct winter 
rosettes. The upper culm blades are never longer than the 
lower blades, and in many cases they are greatly reduced. 
The leaf blades are usually ciliate. Vernal culms tend to be 
slender and elongate with upper internodes longer than the 
lovfer and exceeding the sheaths. The inflorescence of the 
vernal culms is often very open and lax at maturity. Autum­
nal branches arise from basal nodes and bear somewhat reduced 
panicles. In the southern part of the range of the laxiflorum 
group these autumnal branches may be produced throughout the 
winter with a gradual transition to the vernal culms evident 
in March and April. 
One of the more difficult groups to separate from the 
laxiflorum group is the ensifolium group. The striking 
similarity of the growth form and the close association on the 
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same habitat of such members of the laxiflorum group as _P. 
polyoaulon Nash with ensifolia species such as 2- trifollum 
Nash and _P. aluomarglnatum Nash probably account for the 
fairly high percentage of mixed herbarium sheets including 
specimens from both groups. These species tend to grow 
together in very sandy, open pinelands in the Southeast and 
to develop long, slender vernal culms with one to four very 
small bract-like cauline leaf blades. 
The chief differences between the two groups are found 
in the leaves. Most of the ensifolium species occurring in 
these habitats have glabrous leaves with prominent, white, 
cartilaginous margins. The laxiflora species have soft leaves 
without the prominent cartilaginous margins, but with prom­
inent cilia. Additional traits can be employed to separate 
particular species in one group from particular species in 
the other. It is only when the small, glabrous extremes of 
the laxiflorum group are encountered that the separation from 
the ensifolium group becomes difficult. 
At the other extreme, large pilose forms of _P. laxi­
florum Lara, (including _P. xalapense H.B.K.) can be difficult 
to separate from P. villosissimum of the lanuginosum group. 
Under most circumstances, these two species differ in many 
characters as indicated in Table 5* But exceptionally firm 
and densely pilose specimens of _P. laxiflorum closely resemble 
lax forms of _P. villosissimum Nash. In such cases _P. villosis­
simum can be recognized by the very dense nature of the blade 
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Table 5 A comparison of Panicum villosissimum and laxi 
florum 
Character P. villosissimum P. laxiflorum 
Firmness of blade Firm Lax 
Vestiture of 
blade 
Densely pilose Pilose, pubescent, 
or glabrous 
Pseudoligule Composed of long 
trichomes 
Absent 
Winter rosette Late in season 
or absent 
Absent 
Autumnal branches From mid-culm nodes, 
forming dense fasci­
cles 
From basal nodes, 
resembling vernal 
culms, forming 
large tufts 
Spikelet le^igth 2.1-2.5 mm 1.6-2.3 mm 
Spikelet shape Oblong-elliptic Broadly elliptic 
pilosity, the "pseudoligule" of long trichomes borne immediately 
above the true ligule, and the tendency for the autumnal 
branches to arise from mid-culm modes. 
I have encountered at least one specimen (Cocks, 2510, 
us) which appears to be transitional between the laxiflorum 
group and possibly the dichotomum group. Hitchcock and Chase 
(1910) cited this specimen as P_. xalapense ssp. strictirameum 
Hitchc. and Chase. It is discussed below. 
Previous Taxonomic Treatments 
Hitchcock and Chase erected the "Laxiflora" group in 1910 
47 
to Include five species and one additional subspecies. The 
synonomy included eight more binomials. The first dichotomy 
of their key divided the six accepted taxa into one group of 
three with retrorsely-pilose sheaths and a second group of 
three which lacked retrorsely-pilose sheaths. The first 
group included _P. laxiflorum, P_. xalapense, and jP. xalapense 
ssp. strictirameum; the second group included 2- ciliatum 
Ell., _P. polycaulon, and _P. strigosum Michl. Later authors 
condensed the number of species within these subgroupings, 
but the primary distinction between the two complexes based 
on sheath pilosity has been maintained. 
Hitchcock and Chase employed the following couplet in 
their key to separate P_. laxiflorum and _P. xalapense ; 
Blades ciliate and more or less pilose on the surface; 
spikelets 2 mm long _P. xalapense 
Blades glabrous or nearly so on the surface and margin; 
spikelets 2.2 mm long _P. laxiflorum 
In the description of _P. xalapense they noted that the vernal 
form was very similar to _P. laxiflorum, but that the culms 
and blades tended to be shorter and that the panicles tended 
to have more spikelets. The range of 2» laxiflorum (Hitch­
cock and Chase, 1951) extends from Virginia to Florida and 
Alabama, in contrast to jP» xalapense which extends much beyond 
the range of P. laxiflorum northward to Maryland and Illinois, 
west to Texas and south into Mexico. 
Pernald (1934) reduced JP. xalapense to synonomy under 
P. laxiflorum. He noted that some of the specimens cited as 
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L' laxiflorum by Hitchcock and Chase in their 1910 paper have 
pilose blades and spikelets 2.2-2-3 mm long. Other specimens 
with sparsely pilose blades and spikelets 2.2 mm long were 
cited as P. xalapense. He also claimed that some specimens 
which were "treated authoritatively as laxiflorum" have 
spikelets as small as the smallest _P. xalapense. He concluded 
by pointing out that although the type specimen of P_. xala­
pense (from Jalapa, Mexico, and therefore out of the range of 
_P. laxiflorum according to Hitchcock and Chase) has spikelets 
2.0 ram long, other collections of xalapense from the type 
locality have spikelets up to 2.3 mm in length. 
Pernald, and Hitchcock and Chase did agree on the recog­
nition of two infraspecific taxa within _P. xalapense (_P. laxi­
florum, sensu lato ). Hitchcock and Chase published xala­
pense ssp. strictirameum to include individuals "differing 
from 2" xalapense (ssp. xalapense) in having ovoid, more com­
pact panicles with ascending branches, somewhat smaller spike­
lets, 1.7 mm long, shorter, narrower blades than common in the 
species, and shorter culms." Pernald changed the status of 
this taxon to 2- laxiflorum var. strictirameum in 1934. 
Hitchcock and Chase conceded that the remaining material 
of the laxiflorum group was difficult to separate into species. 
Nevertheless, they recognized three species. Panicum ciliatum 
was characterized by having pubescent spikelets 1.8-2.0 mm 
long and essentially glabrous foliage; P_' polycaulon by 
glabrous foliage and glabrous spikelets 1.5-1.6 mm long; and 
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2" strlKOsum by glabrous spikelets 1.3-1*5 mm long, and 
pilose culms and foliage. 
The one separation of the three which seems to have been 
the most troublesome for Hitchcock and Chase (19IO) was the 
separation of polycaulon from _P. clliatum. They described 
some of the difficulties which they encountered as follows: 
The type specimens of _P. clliatum and _P. polycaulon 
differ In the splkelet characters, the former having pubes­
cent spikelets 2 mm long and the latter having glabrous, 
more obovate, turgid spikelets 1.6 mm long. Our numerous 
specimens, however, do not show these constant differences. 
Occasional specimens have glabrous spikelets as much as 2 mm 
long. A comparatively few specimens have pubescent spike­
lets that are of smaller size. We have not found any dis­
tinct differences In habit that can be coordinated with the 
splkelet characters. The range of the two forms is somewhat 
different, 2- oillatum extending from North Carolina to 
northern Florida, and P. polycaulon throughout Florida and 
southward into Cuba. It will be observed that the ranges of 
the two overlap in northern Florida and it is here that the 
Intermediate specimens are found. 
Certain authors have since treated these two entities 
as one species, JP» clliatum in the broad sense. Radford, 
Ahles, and Bell (1964) placed _P* polycaulon in synonomy under 
P_. strigosum and maintained £. clliatum in the narrow sense 
as distinct from the other two. In fact, they employed an 
entirely different character to separate the two species as 
they delimited them. According to their key P. strlRosum 
has a ligule more than 2 mm long and _P* clliatum a ligule 
less than O.5 mm. Fernald (l950) placed strigosum under 
the couplet, "ligules obsolete or up to O.5 mm long" in his 
key to the species of diohanthelia included in Gray's Manual. 
However, since the other two entities did not occur in the 
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range of the Manual, there is no indication of his views on 
the delimitation of the other two taxa. 
Methods of Analysis 
My study of the • laxiflorutn group vjas based primarily on 
the examination of 213 herbarium specimens, including 112 
sheets representing the _P. laxiflorum-P. xalapense complex 
and 101 sheets for the _P. ciliatum-P. polycaulon-P. strigo-
sum complex. In addition, 20 small mass collections were 
analyzed to obtain an indication of variation within local 
populations. 
A data sheet was filled-out for each specimen. These 
data sheets were used for subsequent correlation studies and 
for the tables and soatter-diagrams included in this paper. 
The procedures for handling the data sheets were the same as 
those described in the chapter dealing with the depauperatum 
group. 
The characters recorded on the data sheets included the 
following: 
1. the width of the terminal panicle 
2. the angle formed by the lowermost prominent panicle 
branch and the axis of the inflorescence 
3. the number of spikelets per inflorescence 
4. the length of a spikelet with a maturing caryopsis 
5- the density of spikelet pubescence 
6. the length of the second glume and sterile lemma in 
relation to the length of the fertile florèï~ 
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7. the type and density of the vestiture of sheaths 
and adaxial blade surfaces 
8. the presence or absence of cilia 
9» the length and width of the uppermost cauline leaf 
blade 
10. the relative length of the upper and lower leaf 
blade 
11. the height of the tallest culm. 
Patterns of Variation 
The primary subdivision of the laxiflorum group into two 
complexes seems to be satisfactory. With few exceptions, 
specimens can be placed in one complex or the other on the 
basis of two primary characters and a few secondary charac­
ters. Members of the P. laxiflorum-P. xalapense complex 
have retrorsely-pilose sheaths and cauline leaf blades of 
nearly uniform size. Members of the P. clliatum-P. polycau-
lon-P. strigosum complex have sheaths either glabrous or as­
cending-pilose and show a marked reduction in the size of the 
upper cauline leaf blades. 
Plants of the _P. laxiflorum-P. xalapense complex also 
tend to differ from the other complex in having longer spike-
lets (1.7-2.3 mm in contrast to 1.2-2.0 mm) which are always 
pubescent. They also have more open, lax inflorescences, and 
weaker cilia on the blades. Members of this complex are more 
widespread than the members of the _P. ciliatum-P. polycaulon-
P_. strigosum complex, ranging over most of the southeastern 
quarter of the United States on a wider variety of habitats. 
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The two primary characters are well-correlated. Only 
about ten of the 213 specimens show the unexpected combina­
tion of either retrorsely-pilose sheaths and short blades or 
long blades without retrorse pilosity. One of these ten 
specimens (Eggert, s_. n., ISO) seems to belong to the _P. 
laxiflorum-P. xalapense complex, but it is completely gla­
brous. A second specimen (Curtiss, 6635, ISC) is glabrous 
except for a few spreading hairs on the sheath. It seems to 
fit laxiflorum in other traits. Seven specimens have 
cauline blades 4-6 cm long, but lack the retrorse pilosity 
and other traits of the P_' laxiflorum-P. xalapense complex. 
Another specimen (Curtiss, 4031,US) combines a retrorsely-
pilose sheath with the other characters of jP. strigosum. 
These last eight specimens can be treated as slightly aber­
rant members of the 2» ciliatum-P. polycaulon-P. strisosum 
complex. 
Several characters have been proposed to separate _P. 
laxiflorum from 2» xalapense. These characters have been 
compiled from Hitchcock and Chase (1910 and 1951) and Silveus 
(1942) and are summarized in Table 6. 
The results of the attempts to correlate the three chief 
diagnostic characters - spikelet length, blade pilosity, and 
cilia - are presented in Figure 4. • Because of the difficulty 
involved in interpreting such descriptions of leaf vestiture 
as "blades glabrous or nearly so" or "blades more or less 
pilose" in the manner in which Hitchcock and Chase meant them 
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Table 6 A compilation of characters used by various authors 
to separate Panicum laxiflorum and P. xalapense 
Character Laxiflorum 2- x&l&pense 
Number of spikelets more fewer 
Spikelet length 2.2 mm 2.0 mm 
Fertile floret covered at 
maturity 
exposed at 
maturity 
Blade length longer shorter 
Blade surface glabrous pilose 
Blade margin glabrous ciliate 
Range restricted to 
coastal plain. 
Va. to Ala. 
southeastern 
U.S. and 
Mexico 
to be interpreted, the data was handled in two ways. For 
graph A of Figure 4 the specimens were divided into a set with 
blades completely lacking cilia and the contrasting set of 
those with cilia regardless of the density of the cilia. 
Graph B presents the results from the division of the same 
specimens into a set without cilia or with very sparsely cili-
ate blades and the opposing set of specimens with fairly dense 
cilia. Graphs G and D give the results of similar divisions 
of the specimens based on blade pilosity. 
It is apparent from Figure 4 that there is little cor­
relation between any of the blade vestiture characters and 
Figure 4 Correlation of spîkelet length and leaf 
vestiture in Panicurn laxiflorum (sensu lato) 
Graph A. Open bar indicates the per cent of 
specimens with glabrous leaf margins having 
spikelet length indicated; solid bar indi­
cates per cent of specimens with ciliate 
margins having spikelet length indicated. 
Graph B. Open bar represents specimens with 
completely glabrous margins or sparsely cili­
ate margins; solid bar represents specimens 
with densely ciliate margins. 
Graph C. Open bar represents specimens with 
glabrous adaxial blade surfaces; solid bar 
represents specimens with sparsely to densely 
pilose adaxial blade surfaces. 
Graph D. Open bar represents specimens with 
glabrous to sparsely pilose adaxial blade 
surfaces; solid bar represents specimens with 
densely pilose adaxial blade surfaces. 
PER CENT OF SPECIMENS 
Figure 5 Geographic origin and variation in critical characters of specimens 
of the Panicum laxlflorum - P. xalapense complex 
SPIKELET LENGTH IN MM 
O © 
1.6-2.0 2.1-2.3 
BLADE PILOSITY 
o e • 
NONE SPARSE DENSE 
BLADE CILIA 
O P A 
NONE SPARSE DENSE 
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spilcelet size. Regardless of the criterion by which the 
specimens were divided into contrasting sets, there is only 
a slight tendency for the glabrous plants to have larger-
spike lets . 
According to Hitchcock and Chase (iS'lO), P. - laxiflorum 
occurs primarily in Florida and along the coast to Virginia. 
Plants with glabrous blades and larger spikelets should, there­
fore, be concentrated in this region. All of the specimens of 
the P. laxiflorum-P. xalapense complex have been located on a 
map of the southeastern United States (Figure 5) with spike-
let size and blade vestiture characters indicated. The map 
indicates that there is a concentration of specimens with 
larger spikelets from northern Florida with one additional 
large-spikelet plant from the vicinity of Washington, D. C. 
There is no indication that giaorous plants are confined to 
the range given by Hitchcock and Chase for P. laxiflorum. 
Thus the only trait which shows some of the expected geo­
graphic correlation is spikelet size. 
The effectiveness of the remaining characters listed in 
Table 5 for separating _P. laxiflorum from 2- xalapense was 
tested using only those specimens which conformed exactly to 
the three key characters. Specimens with spikelets 2.1-2.3 
ram long and glabrous blades were selected to represent 
laxiflorum and specimens with spikelets 1.7-2.0 mm long and 
blades both pilose and ciliate were selected to represent 
P. xalapense. Nine specimens of "typical" P. laxiflorum and 
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43 specimens of "typical" 2» xalapense were obtained. The 
60 remaining specimens with a combination of two traits of 
one species with one trait of the other were set aside. 
The range of variation in the length of the upper culm 
blades was 5-13 cm for the P. laxiflorum specimens and 4-1? 
cm for _P. xalauense. The range in the number of spikelets 
per vernal inflorescence of _P. laxiflorum was 16-84, and 14 
to over 100 for _P. xalapense. All fertile florets with 
mature caryopses of both laxiflorum and _P. xala'oense were 
exposed beyond the edges of the second glume and sterile 
lemma. Thus, the remaining traits listed on Table 5 prove 
to be of no value even in separating selected specimens. 
Panlcum xalanense ssp. strictirameum has been charac­
terized by the combination of small spikelets {1.6-1.8 mm 
long) and compact inflorescences with ascending panicle 
branches. Specimens meeting these criteria are rare. Some 
of the plants identified as ssp. (or var.) strictirameum 
represent ordinary xalapense or 2» laxiflorum in every 
respect except for spikelets 1.6-1.8 mm long (e. g., Demaree, 
14942, ISC; House, 2551, US). Another group of specimens 
have shorter, firmer blades and superficially resemble P. 
ciliatum and P. polycaulon except for the presence of re-
trorsely-pilose sheaths. One specimen (Hitchcock, 1290, ISC) 
includes one typical plant of P, xalapense plus another plant 
with a smaller, more compact habit. Individuals of this 
latter type might be the result of hybridization with one of 
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the members of the P_. clllatum-P. polycaulon-P. strlgosum 
complex, or the result of having grown under unusually dry, 
sterile soil conditions. 
One specimen (Cocks, 2510, US) has a combination of soft, 
lax foliage with narrow, compact inflorescences and small 
spikelets about 1.7 mm long. It is the only specimen of the 
laxiflorum group encountered in which the autumnal branches 
arise from the mid and upper culm nodes. The presence of 
this last trait suggests that this plant may have resulted 
from hybridization between laxiflorum or P. xalapense 
and a member of another group,, possibly the dichotomum group. 
It is difficult to place this specimen in any existing taxon 
of the dichanthelia. It does not agree well with the holo-
type or the original description of _P. xalapense ssp. 
strictirameum, although Hitchcock and Chase cited this speci­
men following the original description and the holotype. 
The only characters which have been proposed in the 
literature for the separation of 2- dliatum, 2- polycaulon, 
and P_* strigosum are spikelet length, spikelet pubescence, 
and leaf pubescence. The specimens representing this complex 
are compared on the basis of these traits on a scatter-dia-
gram (Figure 6). One additional trait, the height of the main 
culm, has been used primarily as a means of achieving a verti­
cal separation.of the specimens on the scatter diagram. 
The scatter diagram summarizes the problems in the 
taxonomy of this complex. With the small number of charac-
Fleure 6 Scatter diagram comparing Panlcum clllatum, P. polycaulon, and 
Z* strlgosum on the basis of the diagnostic characters' 
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ter'S Involved, only a few combinations are possible and 
most of these combinations exist. The most common combina­
tions represent the typical forms of the species and are as 
follows: spikelets pubescent, 1.8-2.0 rron long, glabrous 
blade surfaces - cilia turn; spikelets glabrous, 1.5-1-7 
mm longj blade surfaces glabrous - P. polycaulon; spikelets 
glabrous, 1.2-1.4 mm long, blade surfaces pilose - P. strigo-
sum. The following "recombinations" also occur: glabrous 
spikelets 1.9-2.0 mm long (Chapman, 7210, KO; Ravenel, _s. n., 
MO; Silveus, 5dl5, US; Tracy, 6698, MO; and MO 812904); 
pubescent spikelets 1.5-1.7 mm long (Tracy, 720#, ISC); 
spikelets 1.2 mm long and glabrous blades (Chase, 4365, US; 
Hitchcock, 1162, US); and spikelets 1.5 mm long with pilose 
blades (Curtiss, 3597, US). These "recombination" forms 
have been treated as atypical specimens of any of the three 
species depending on whether the primary emphasis was placed 
on blade or spikelet characters. 
Reproductive Biology 
Herbarium specimens and inflorescences fixed in the fieid 
in Newcomer's fixative were studied to determine if the spike­
lets of terminal and axillary panicles were fertile and wheth­
er they were chasraogamous or cleistogamous. The observations 
are summarized in Table 7. Additional observations were made 
on one plant of _P. laxiflorum (sensu lato) grown in the Iowa 
State greenhouse. 
Table 7 Pollen fertility and seed set In terinlnal and axillary inflorescences 
of plants in the la.xlflorum group of Fan!cum 
Taxon, collector, 
number, herbarium 
P. laxiflorutn 
(sensu lei, GO J : 
Ahles, 12848, ISC 
CurtlGs, 5537, ISC 
Freckmann, 2077^ 
Frcckiiiann, 2090® 
Freckmann, 2099^ 
Freckmann, 2113, ISC 
Terminal infloresc 
Anth:r 
size 
in mm 
ÏC) -e 
fo ^ Develop-
Good®- ing 
pollen seed 
Axi11ary inf1o re s c enc e 
Anther 
size 
in mm 
p 
Good 
pollen 
Develop­
ing 
seed 
0.8 
0.6 
0.8 
0.8 
0.8 
62 
93 
(90) 
83 
88 
0.3 (90) b c ,a 
X 
^'"Good pollen" is defined as pollen which is spherical and well-filled with deeply-
staining granular cytoplasm 
^Parentheses Indicate an approximation duo to immaturity of pollen 
^Heavily Inf: .jted with thrips 
indicates presence of developing seed 
^Inflorescences fixed in the field in Newcomer's fixative 
Table 7 (Continued) 
Terminal inflorescence Axillary inflorescence 
Taxon, collector. 
number, herbarium Anther % Develop­ Anther 0 Develop­
size Good ing size Good ing 
in mm pollen seed in mm pollen seed 
Freckmann, 2458, ISC 0.4 (80) X 
Godfrey and Radford, 
52222, ISC 0.9 91 
Heller and Heller, 
4209, ISC 0.3 88 X 
Kearney, 1179, ISC 0.7 (50) 
Lelong, 2660^ 0.8-1.0 50 X 
Lelong, 2684^ 0.8-1.0 47 X 
Lelong, 2682^ 0.3 91 X 
P. ciliatum: 
Combs, 288, US 0.4 (90) X 
Freckmann, 2143, ISC 0.4 80 X 
Hitchcock, 1019, US 1.0 70 X 
^Reported in lit. (Lelong, 19^5) 
Tabe 7 (Continued) 
Terminal inflorescence Axillary Inflorescence 
Taxon, collector, 
number, herbarium Anther % Develop- Anther ^ Develop-
size Good ing size Good ing 
in mm pollen seed in mm pollen seed 
P. polycaulon: 
Chase, 4150, US 0.3 (85) X 
Eaton, 1402, US 0.8 87 X 
jP' s trigosum ; 
Curtiss, 3597, ISC 0.7 (85) X 
Hume, n., US 0.6 (80) X 
P. ciliatum-P. polycaulon-
interinediates : 
P. striROSum 
Chapman, s. n., 
MO 812904 0.6 x^  
Chapman, 7210, MO 0.4 x^  
Chase, 4365, US 0.3 X 
Hitchcock, 1162, US 0.5 82 X 
McDaniel, 31O6, MO 0.6 96 X 
Silveus, 5815, US 0.7 91 X 
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Spikelets of the terminal panicles of 2' laxiflorum 
(sensu lato) are usually chasmogamous. This is reflected in 
the fact that the anthers are about 0.8 mm long. The pollen 
fertility according to the lacto-phenol and aniline blue test 
ranges from 47^ to 93%, with most spikelets around 90%. 
Caryopses were found to be developing in most spikelets of 
nearly all terminal inflorescences at the proper stage of 
maturity. A few inflorescences were found to be heavily in­
fested with thrips. 
Although all spikelets of terminal inflorescences appear 
to open prior to anther dehiscence, the degree of exsertion of 
the anthers varies. Lelong (1965) noted this variation in the 
live plants of P_. xalanense (P. laxiflorum, sensu lato) which 
he studied. He indicated that the size of the anther was re­
lated to the extent to which it was exserted. Those anthers 
of terminal panicles measuring 0.4-0.6 mm long were generally 
little exserted and tended to release pollen in close proxi­
mity to the stigmas. 
The spikelets of axillary panicles (the term, axillary, 
is not very appropriate in this case since the culms bearing 
these panicles arise from the basal nodes and caudex in the 
same manner as the vernal culms) are generally cleistogamous. 
Occasionally stigmas are exserted. Anthers may be seen at 
the opening of the fertile floret in these cases. But in 
most instances the anthers are small, about 0.3 mm long, and 
dehisce within the closed floret. The pollen of these cleis-
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togamous spikelets seems to be highly fertile and maturing 
caryopses can usually be found in older axillary panicles. 
Members of the _P. ciliatum-P. polycaulon-?. stri~osum 
complex exhibit a similar pattern of chasmogamy and cleisto-
gamy. Many of the spikelets of terminal panicles have anthers 
0.7-1.0 mm long. These anthers tend to be exserted. Other 
spikelets of terminal inflorescences possess small anthers 
0.4-0.6 mm long and are probably self-pollinated. The 
anthers of the axillary panicles are about O.3 mm long, with 
only about 7O-9O pollen grains per anther. The stigmas of 
these spikelets are rarely exserted and the spikelets nor­
mally are cleistogamous. Both terminal and axillary spike­
lets show a fairly high degree of pollen fertility and de­
veloping caryopses can be found in mature panicles. Thrip 
infestations of terminal panicles are fairly common. 
Six of the specimens of the P_' ciliatum-P. polycaulon-
JP. strigosum complex which possessed unusual combinations of 
the diagnostic traits (see discussion under "Patterns of 
Variation") were examined carefully to determine if there 
were any indications of reduced fertility in these forms as 
compared with the more common members of this complex. No 
sign of reduced fertility could be found in these plants. 
The above data suggest that the great majority of the 
seed produced by members of the laxiflorum group results from 
self pollination. Since most plants produce axillary panicles 
through a much longer part of the growing season than that in 
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which they bear terminal panicles, the majority of the seed 
is produced in cleistogaraous axillary inflorescences. In 
addition, some of the spikelets of the terminal inflores­
cences contain small anthers and appear to self-pollinate. 
This leaves a minority of the spikelets which are chasmo-
gamous, and many of these spikelets probably receive pollen 
from other spikelets of the same terminal panicle or from 
other terminal panicles of the same plant. 
Population samples of members of the laxiflorum group 
are generally as uniform as might be expected in view of the 
autogamous nature of the plants. Small mass collections of 
_P. ciliatum, _P. polycaulon, and _P. striRosum are quite uni­
form. When two of these entities occur together, the diag­
nostic characters remain constant. Population samples of 
_P. laxiflorum (sensu lato) exhibit a small range of varia­
tion in certain traits such as culm height and blade length, 
but this variation seems to depend on sunlight, soil, or on 
some other environmental factor. 
Conclusions 
The investigation of the _P. laxlflorum-P. xalapense com­
plex has failed to provide a basis for the recognition of two 
species. Although a moderately large range of variation 
occurs in a few of the traits, the traits are not sufficient­
ly correlated to be of taxonomic value. The concentration of 
individuals with larger spikelets in northern Florida may 
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indicate the presence of a local race or variety in this 
region. Mass collections and greenhouse transplants from 
this area are needed. However, with the information 
presently available, it seems best to unite JP. laxiflorum 
and _P. xalapense. 
The subspecies or variety strictirameum should be 
placed in synonomy under P. laxiflorum. The few specimens 
which fit the narrow definition of this taxon occur sporadi­
cally throughout the range of the species. They seem to be 
aberrant forms of _P. laxiflorum. They do not appear to 
constitute a natural taxon. 
Panicum ciliatum, _P. poly caul on, and _P. strigosum should 
be united as one species. All three entities are sympatric 
to a considerable extent, and they are commonly found in the 
same habitat. The strong tendency toward autogamy may be 
the chief factor involved in keeping the three entities 
separate. However, intermediates which combine two of the 
diagnostic traits of one entity with one trait of a second 
entity exist, and these intermediates are fertile. 
It seems best to maintain the three entities as vari­
eties of one species. This treatment reflects the apparent 
close relationship between the entities as well as the need 
for caution in completely merging these taxa. 
Taxonomy of the Laxiflorum Group 
The laxiflorum group as treated here includes two 
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species, one of which includes three varieties. The two 
species can be separated by the following key: 
1. Sheaths retrorsely-pilosej uppermost blade of vernal culm 
4-17 cm long, at least 3/4 as long as basal leaves ; blade 
margins glabrous or finely ciliate ?. laxlflorum 
1. Sheaths glabrous or ascending-pilose; uppermost blade of 
vernal culm 1.5-6.0 cm long, less than 3/4 as long as 
basal leaves j blade margins prominently papillose-cili-
ate P. ciliatum 
PANICUM lAXIFLORUM Lam 
Panicum laxiflorum Lam. Encycl. Method. Bot. 4:748. (1798) 
(2,3). 
Panicum xalapense H. B. K. Nov. Gen. et Sp. 1: 103. (1815) 
TIT 
Panicum pyriforme Nash. Torrey Bot. Club Bui. 26:579 (1899) 
(l,2j. 
Panicum xalapense ssp. s'crictirameum Hitchc. and Chase. U. S. 
Nat. Kerb. Contrib. 15:l6l. (191O). (1,2). 
Panicum laxiflorum var. strictirameum (Hitchc. and Chase) Pern. 
Rhodora 36:75' (1934). Based on _P. xalapense ssp. stricti­
rameum. 
Panicum xalapense var. strictirameum (Hitchc. and Chase) 
Hitchc. Manual Grasses U.' S. p. 916. (1935)' Based on 2-
xalanense ssp. strictirameum. See note below. 
Nomenclature and Additional Synonomy 
The additional synonomy appearing under P_. laxiflorum 
and _P. xalaoense in Hitchcock and Chase (1951, PP' 919 and 
926) is accepted here. 
The author citation and date of publication traditional­
ly given for 2' xalapense var. strictirameum as "Hitchcock 
and Chase, I9IO" is not correct. Hitchcock and Chase pub­
lished this entity as a new subspecies in 19IO and not as a 
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variety. This entity was given the status of a variety in 
1935 (Hitchcock, 1935) without a formal statement of the 
change in status of this name, but with a bibliographic 
reference to _P. xalapense ssp. strictirameum. Therefore, the 
reference to _P. xalapense var. strictirameum should be Hitch­
cock, 1935, and not Hitchcock and Chase, 1910. 
Distribution 
Panicum laxiflorum is found throughout the southeastern 
United States from Florida and the Gulf of Mexico northward 
to Maryland, southern Indiana, southern Illinois, and eastern 
and southern Missouri; and from the Atlantic coast west to 
eastern Oklahoma and eastern Texas. It also occurs in eastern 
Mexico, Guatemala, and the West Indies. It is most common on 
open, disturbed sites including roadsides, ditches, mowed 
areas between highways and woods, woodland trails, burned-
over woods, open river bottomlands, and roadcuts. It also 
occurs in partially open areas in a variety of forest and 
woodland types including both wet and dry pine woods, oak-
pine woods, rich mixed mesophytic forests, swamp woods of 
either hardwoods or bald cypress, and pine-palmetto woodlands. 
The soils are often sandy or clayey. Soil moisture conditions 
range from dry, well-drained sandy soils to wet, organic soils 
at the edge of marshes and swamps. The principal habitat 
limitation on this species seems to be its intolerance of 
deep forest shade and of heavy competition from dense grassy 
vegetation. 
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PÀNICUM UILIATUM Ell. 
Distribution 
This species ranges from southeastern Virginia along the 
Atlantic and Gulf Coastal Plain west to eastern Texas and 
south through Florida to tne West Indies, Central America, 
and Colombia. It includes three varieties, with some indivi­
duals intermediate between the varieties. 
1. Blades glabrous or very sparsely pilose; spikelets 1.4-
2.0 mm long 
2. Spikelets pubescent, 1.7-2.0 irm lons....var. cilia turn 
2. Spikelets glabrous, 1.4-1.7 mm long..var. glabrescens 
1. Blades pilose; spikelets 1.2-1.5 mm lons...var. pubescens 
PANICUM CILIATUM Ell. var. CILIATUM 
Panicum ciliaturn Ell. Bot. S. C. and Ga. 1:126. (l8l6) (1,2). 
Additional Synonomy 
The synonomy included under _P. cilia turn Ell. in Hitchcock 
and Chase (1951, p. 9l4) is accepted here. 
Distribution 
The var. ciliaturn ranges from North Carolina southward 
along the Atlantic Coastal Plain to central Florida and west 
along the Gulf Coastal Plain to eastern Texas and Mexico. It 
occurs principally in semi-open sandy flatwoods of longleaf 
and slash pines, often with Vaccinium and Serenoa in the 
understory. It also occurs in partly open areas in pine-sweet 
gum, or pine-mixed hardwood woods, and on sandy beaches. The 
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soils are almost always sandy and acidic, but vary in moisture 
conditions from wet depressions to dry sandy ridges. 
PANICIBI CILIATUM VAR. GLABRESC2NS (Griseb.) Comb. nov. 
Panicum dichotomum L. var. glabrescens Griseb. Fl, Brit. 
W. Xnaies (T864) . (2, J). See discussion below. 
Panicum polycaulon Nash. Torrey Bot. Club Bui. 24:200. 
•(IW). 11,2). 
Nomenclature 
Grisebach (l864) did not use the term "variety" in desig­
nating the infraspecific taxa in the text of his Flora, using 
instead the Greek letter, ^, r, etc. to enumerate the in­
fraspecific taxa under each species. But in the preface to 
the text Grisebach referred to all infraspecific taxa as vari­
eties. His description of this variety (as "_P. dichotomum L. 
glabrescens") is brief, but it fits this entity well. The 
type specimen in the Kew herbarium has been examined by Hitch­
cock. 
Distribution 
The var. glabrescens ranges from southern Georgia west a-
long the Gulf coast to Mississippi and south through Florida 
to the West Indies. It is found in semi-open or open wood­
lands of longleaf and slash pines, in pocosin, in hummocks, and 
also on disturbed ground along trails, railroad tracks, and in 
gardens and fields. The soil is almost always sandy and acid­
ic, and varies from dry and well-drained to wet and poorly-
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drained. 
PxINIGUM CILIATUM VAR. PUBESCENS (Vasey) Comb. nov. 
Panicum laxiflorum Lam. var. pubescens Vasey. U. S, Natl. 
Herb. Contrib. 3:30. (1892). (lj2). Lectotype selected by 
Hitchcock and Chase is Curtiss, North American Plants No. H, 
(US). 
Panicum strigosum Muhl. in Ell. Bot. S. G. and Ga. 1:126. 
llblbj. 11,2). 
Panicum longipedunculatum Scribn. Tenn. Agr. Exp. Sta. Bui. 
7:53. (1094J . 
Distribution 
This variety extends from southeastern Virginia along 
the Coastal Plain to eastern Texas and southward through 
Florida and the West Indies to Central America' and Colombia. 
The habitats include semi-open longleaf and slash pine woods, 
often with Vaccinium and Serenoa in the understory, pooosin, 
hummocks, open areas in mixed pine-hardwood woods, bogs, and 
disturbed sandy areas along trails, roads, and railroads. 
The soil is usually sandy and acidic with a wide range of 
moisture conditions. 
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THE ANGUSTIPOLIUM GROUP 
General Observations 
The angustifolium group is characterized by the follow­
ing combination of traits: erect, stiff vernal culms; narrow, 
firm, ascending leaf blades.with prominent veins; prominently-
nerved spikelets with attenuate bases; extensive autumnal 
branching from middle and upper nodes of the main culms; and 
distinct basal rosettes present in late autumn and through 
winter. 
The leaf blade characters provide some of the best traits 
for distinguishing members of this group from other groups. 
The veins of angustifolia species are especially prominent 
and raised well above the level of the inter-vein leaf tissue. 
The blades are exceptionally narrow with a length-width ratio 
intermediate between the ratio for the depauperatum group and 
the ratios for members of other groups. Blades from the mid­
dle nodes of vernal culms had a ratio of l6:l to 25:1 in near­
ly all specimens sampled. However, since exceptional speci­
mens were found to have length-width ratios as low as 13:1 
or as high as 49:1, there is an overlap in both directions 
with members of other groups. 
Partially because of the overlap in length-width ratios 
of the blades with species in other groups there are cases 
in which the separation of angustifolia entities from enti­
ties in other groups is difficult. In most of these cases 
other traits can be employed to delimit the groups. The 
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areas of difficulty are summarized in Table 8. 
Panicum ovinum Scribn. and Smith and _P. roanokense 
Ashe present a very difficult problem for the separation of 
the angustifolium group from the dichotomum group. Much of 
the material of P_. ovinum from dry, sandy habitats resembles 
_P. aciculare Desv. ex Poir. and is readily distinguishable 
from JP. roanokense by its pubescent blunt, turgid spikelets 
and shorter culms with lower sheaths overlapping. But _P. 
ovinum also occurs on wet habitats with _P. roanokense. 
Specimens from such habitats may possess all of the traits 
of _P. roanokense except the completely glabrous spikelets. 
Panicum neuranthum Griseb. is also quite similar to _P. 
roanokense. The two entities have been found occasionally 
at the same location. In these cases the plants identified 
as 2" neuranthum grew on nearly pure sand under dry, sterile 
conditions and the individuals of 2» roanokense grew along 
a moist ditch or small stream under more mesic conditions. 
The differences between the two populations were slight, but 
constant. 
Panicum hirstii Swallen is another entity which resembles 
neuranthum and roanokense. Swallen described _P- hirstii 
in 1961, placing it in the dichotomum group and stressing the 
characters by which it differed from P. roanokense. It can 
be separated from _P- roanokense by the longer blades and the 
slightly pointed spikelets with fertile florets not exposed. 
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Table 8 Comparisons between species of the angustifollum 
group and similar species of other groups 
Angustifolium species 
Contrasting traits 
Shared traits 
Similar species 
Contrasting traits 
P. chrysopsidifollum; _P. thurowli 
Stiffly erect culms 
Stiff, villous blades 
Bearded nodes 
Spikelets 2.0 mm long, 
turgid 
Blades less than 5 mm wide 
Fertile florets more than 
1.0 mm wide 
No glabrous ring below nodes 
Blades more than 5 
mm wide 
Fertile florets less 
than 1.0 mm wide 
Glabrous ring below 
nodes 
_P. consanguineum; 
Fertile florets 
1.3-1*7 mm wide 
P. vlllosisslmum; 
Tsensu lato) 
Stiff, ascending blades 
with similar dimensions 
Bearded nodes 
Villous sheaths and 
culms 
Spreading to decumbent, 
profusely-branched 
autumnal form 
Fertile florets 1.1-
1.3 mm wide 
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Table 8 (Continued) 
Angustifolium species 
Contrasting traits 
Shared traits 
Similar species 
Contrasting traits 
Spikelets 2.4-2.9 mm 
long, blunt 
Spikelets 2.1-2.5 mm 
long, slightly 
pointed 
P. fusiforme: jP. malacon; 
Stiffly erect culms 
Stiffly ascending blades 
Crisp-puberulent culms 
Spikelets ca. 3-2 mm 
long, with attenuate bases 
Fertile florets 2.5 mm long, 
1.4 mm wide 
Second glume and sterile 
lemma extended beyond 
fertile floret and pointed 
Blade length-width ratio 
15:1 to 25:1 
Second glume and 
sterile lemma shorter 
than fertile floret 
Blade length-width 
ratio 10:1 to 17:1 
P. neuranthum: P. roanokense: 
Stiffly erect, glabrous 
culms 
Stiffly ascending, 
glabrous blades 
Narrow panicles with 
ascending branches 
Spikelets 2.0 mm long 
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Table 8 (Continued) 
Angustifolium species Similar species 
Shared traits 
Contrasting traits Contrasting traits 
Second glume and sterile 
lemma usually extended 
extended beyond fertile 
floret, pointed, and 
sparsely pubescent 
Blades generally more 
than 10 cm long 
Second glume and 
sterile lemma shorter 
than fertile floret, 
and glabrous 
Blades generally less 
than 10 cm long 
_P. ovinum: _P. roanokense ; 
Stiffly erect culms 
Stiffly ascending, 
glabrous blades of 
similar dimensions 
Spikelets 2.0 mm long 
Similar patterns of 
autumnal branching 
Spikelets pubescent Spikelets glabrous 
Fertile florets rounded Fertile florets 
pointed 
Second glume usually Second glume with 
yellow-green through- purple spot at base 
out 
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But the separation of _P. hlrstll from P_. neuranthum is tenu­
ous, depending on the glabrous spikelets and slightly more 
lax habit of the former. 
Panicurn bennettense ¥. V. Brown is an entity described 
by Brown in 1942 from the Bennett War Memorial grounds near 
Durham, N. C. Hitchcock and Chase (1951 ) added it to the 
angustifolium group apparently on the basis of its stiff leaf 
blades. However, the stiff nature of the blade is the only 
diagnostic character of the angustifolium group found in this 
plant, and in most other respects it resembles members of the 
_P. scabriusculum complex (including _P. cryptanthum. _P. recop;-
nitum, and mundum). It is known only from the type collec­
tion and it is difficult to place it properly from the materi­
al available. I have not included it in the present treat­
ment of the angustifolium group. 
Some specimens of P_' villosissimum and P_. angustifolium 
Ell. are very similar to each other. These two species occur 
in open, sandy pine woods on the Coastal Plain. Panicum vil­
losissimum normally has elliptical-obovate spikelets 2.1 to 
2.5 mm long and densely villous, moderately stiff blades in 
contrast to the larger spikelets (2.4-2.9 mm) and nearly 
glabrous very stiff blades of _P. angustifolium. But there is 
sufficient variation in the leaf pubescence traits and in the 
stiffness of the plants to make the determinations of some 
specimens difficult. 
Table Diagnostic traits of species of the angustifolium group of Panicurn 
according to Hitchcock and Chase (1951; 
species 
Spikelet Spikelets Autumnal Panicle Culms Nodes 
length pointed blades branches glabrous bearded 
in mm Involute ascending 
Z* a-ciculare 1.9-2.0 
_P. angustlfolium 2.5-2.8 
Z.* arenicololdes 2.1-2.5 
jP. bennettense 2.0 
JP. chrysopsIdifolium 2.0 
2" consangulneum 2.6-2.8 
fusiforme 3*3-3*5 
£.• neuranthum 2.0 
P. ovinum 2.1-2.2 
X 
X 
X 
X 
X 
X 
strongly 
X 
X 
X 
X 
X 
CD 
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Previous Taxonoraic Treatments 
Hitchcock and Chase (1910, 1951) provided the only ex­
tensive treatment of the angustifolium group. The 1951 treat­
ment recognized ten species as listed in Table 9* The traits 
employed in their keys included only spikelet length, spike-
lets blunt vs. spikelets pointed (fusiform), blades of 
autumnal branches flat vs. involute, panicle branches ascend­
ing vs. spreading, culms glabrous vs. culms pubescent, and 
nodes bearded vs. nodes beardless. 
Some earlier workers had suggested that certain species 
should be united. Beal (1896) reduced _P. consanguineum Kunth. 
to a variety of _P. commutatum Schult. (commutatum group). 
Ashe (1898) suggested that consanguineum should be united 
with P. oligosanthes Schult. (oligosanthes group). Grisebach 
(1866) had originally described _P. fusiforme Hitchc. as a 
variety (var. ramosum) of neuranthum. 
Panicum chrysopsidifolium Nash has been merged with_two 
different species of the angustifolium group. Radford, Ahles, 
and Bell (1964) included it under P. consanguineum. Pernald 
(1950) placed it in synonomy under _P. aciculare, regarding 
it as "the taller and looser extreme (of _P. aciculare) with 
autumnal leaves less involute." 
Panicum arenicoloides Ashe has not been united with other 
taxa of the angustifolium group, but the similarities between 
it and other angustifolia species have been discussed. Hitch­
cock and Chase (19IO) stated that the vernal form was "inter­
84 
mediate in appearance between that of P. angustifolium and P. 
aciculare." Ashe (iByS) noted in the original description 
that it was intermediate between _P. arenicolum and p. neur-an-
thum. Panicum arenicolum was described (Ashe, 189S) as being 
intermediate between P. clllferum Nash (P. ovale Ell. of the 
lanuginosum group) and "P. deraissum" (this name was -mistakenly 
applied by Ashe to 2- lancearium Trin.). 
Methods of Analysis 
The analysis of the angustifoliura group was based prima­
rily on the examination of 293 herbarium specimens and 22 mass 
collections. Tlie more common species such as P. aciculare and 
P. angustifolium were represented in this study by the speci­
mens in the Iowa State University herbarium. Additional mate­
rial was obtained from MO and US herbaria for other species 
including the entire collection of P. bennettense, and 
pinetorum. 
The characters employed in the study included those ap­
pearing in Table 9, plus fertile floret dimensions, the length 
and pubescence of the blade second from the top of the vernal 
culm, and the relative change in leaf shape and culm pubes­
cence between the lower part of the vernal culms and the upper 
part. 
Most of the diagnostic traits of angustifolia species are 
subjective with considerable intergradation between character 
states. The time of the year at which a specimen was collected 
affects such traits as the ascendency of panicle branches and 
the spikelet length. Other traits are probably influenced in 
part by environmental conditions. For example, autumnal 
blades may appear more or less involute depending on the dry­
ness of the soil in which the plant was growing, and also on 
the promptness of the collector in placing the specimen under 
pressure in a plant press. 
Spikelet shape and length present some special problems 
of interpretation. Most spikelets approximately 2,0 mm long 
at the time of caryopsis maturity are blunt and turgid with 
the fertile floret about 1.7 mm long. Less mature spikelets 
tend to be longer, narrower, and more pointed. Mature spike­
lets of some larger spikelet forms also tend to be narrower 
and more pointed at the apex. The tendency for longer spike­
lets to be more attenuate at the base and more pointed at the 
apex results in a gradual intergradation between the blunt, 
obovate spikelets of "typical" P. aciculare at 1.9 and 2.0 mm 
long and the very attenuate and pointed "fusiform" spikelets 
of "typical" P. fusiforme. In most cases the same correlation 
between the spikelet length and spikelet shape is round in the 
relationship between thê length and the shape of the fertile 
floret. However, some specimens of the P. neuranthum complex 
have small, fairly blunt fertile florets with exceptionally 
long, narrow,, involute or "beaked" second glumes and sterile 
lemms which may add 0.3 to 0.6 ram to the length of the spike­
let. Because of these variables spikelet characters must be 
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used cautiously in a study of this group. 
The different types and degrees of pubescence also inter-
grade and present problems of interpretation. The pubescence 
is always most dense on the lower internodes and at the lower 
and mid-culm nodes. In many cases the lower internodes are 
covered with fairly stiff, ascending hairs about 0.5 to 1.0 mm 
long. The sheaths on this part of the vernal culms are more 
sparsely pubescent with ascending to spreading trichomes 1.0 
to 1.5 mm long. This latter type of pubescence is concentrat­
ed at the nodes and produces the "bearded" nodes in heavily 
pubescent plants. The upper portions of the vernal culm and 
the peduncle of the inflorescence are usually puberulent with 
very short, ascending, curved hairs. The two types of pubes­
cence may be intermixed at some point near the middle of the 
vernal culm, or they may change gradually through the length 
of one internode. 
The nearly glabrous individuals have the longer, ascend­
ing pubescence confined to the lowest internode or absent en­
tirely, with the puberulence found on the lower and middle in­
ternodes and the culms glabrous above. The densely pubescent 
individuals may have only a trace of puberulence on the pani­
cle axis and the peduncle. The nodes in this case are heavily 
bearded and the trichomes on the sheaths and lower internodes 
are dense, spreading, and close to 1.5 mm long. The only pu­
bescence character which varies somewhat independently from 
this pattern is pubescence of the adaxial surface of the 
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blades. Although densely pubescent plants almost always have 
villous blades, the sparsely pubescent Individuals rnay have 
blades nearly glabrous or villous. Therefore, blade pubes­
cence has been considered independently of culm pubescence in 
this analysis. 
patterns of Variation 
Previous studies of the angustifolium group have failed 
to subdivide the group into smaller complexes. The present 
study has also failed to define discrete complexes. Figure 7 
shows the continuous nature of the variation in spikelet 
length in the group and also the lack of correlation between 
degrees of pubescence and spikelet length. It also shows that 
certain combinations of spikelet length and pubescence type 
are more common than others. These more common combinations 
of traits represent specimens identified as aciculare 
(spikelets 2.0 mm long and moderately dense pubescence), _P. 
angustifolium (spikelets 2.5 mm long and moderately dense pu­
bescence), and _P. consanguineum (spikelets 2.5 mra long and 
dense pubescence). 
Two or more entities of the angustifolium group often oc­
cur together in the same habitat. Fifteen of the 44 sites at 
which I collected specimens of the angustifolium group had two 
or more angustifolia taxa present. The most common combina­
tion was _p. aciculare and _P. consanguineum which occurred to­
gether eight times. Panicum aciculare and _P. angustifolium 
Figure 7 Distribution of angustifolia specimens according to spikelet length 
Solid bars represent specimens with bearded nodes and culms villous 
throughout; cross-hatched bars represent specimens with lower nodes 
bearded or beardless, lower internodes puberulent to ascending-villous, 
and upper culm internodes puberulent to glabrous; open bars represent 
specimens with culms glabrous throughout. 
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were found together four timesj and P. consan^uineurn occurred 
with _P. angus11 f01 ium and with P. aronicoloides three times 
each. Panicum angustifolium was collected with _P. arani-
coloides only once as was _P. neuranthum with _p. acicularo, 
and _P. neuranthum with P. consanguineum. 
It may be significant that two of the more distinct and 
readily separable entities were found together most often. 
Pa ni cum consa ngu i neum differs from _P. aciculare in having 
larger spikelets (2.3-2.7 mm vs. 1.8-2.1 mm), denser pubes­
cence, and consistently flat autumnal blades. All specimens 
in all eight of these collections could be assigned easily to 
one of the two taxa. No intermediates were found. 
In general, most of the specimens of the other collec­
tions involving two or more entities were also assignable 
to one entity or the other. Few, if any specimens appear 
to be hybrids between the two taxa involved. But the 
range of variation in the diagnostic traits was great enough 
in some cases to nearly obscure the morphological gaps between 
the "species" . Figures 8 and 9 show the patterns of variation 
found in two of these collections. In both instances every 
seemingly valid morphological trait has been employed. Except 
for the traits indicated, there are no consistent differences 
among the entitles and the resemblances in general habit among 
the entities is striking. 
The fact that certain combinations of very similar 
entities were not found may be due to the fairly small num­
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ber of sites visited at which angustifolium group specimens 
were collected. It is also possible that some of these en­
tities may exhibit subtle differences in habitat preference, 
or that they may represent the same taxon modified by dif­
ferent environmental conditions. More collections of two 
or more entities from one habitat are needed as well as a 
series of growth chambei' studies to determine the amount of 
influence environmental factors can have on the diagnostic 
traits. In the absence of further data of this type the 
analysis of the angustifolium group must rest primarily on 
a study of the variation found in a series of herbarium 
specimens, considering each proposed taxon individually and 
in comparison to others. 
Pour of the species recognized by Hitchcock and Chase 
have spikelets approximately 2.0 mm long. They are distin­
guished from each other primarily by culm pubescence and 
panicle branch ascendency. The most common of these is 2-
aciculare, defined by the involute and falcate nature of the 
autumnal blades, the spreading panicle branches, the moder­
ate density of the culm pubescence ranging from ascending 
villous pubescence at the base to puberulent on the upper in-
ternodes, and the relatively short vernal culm blades approxi­
mately 3-6 cm long. Panicurn chrysopsidifolium differs from 
L' aciculare by subjective traits, having denser pubescence 
with bearded lower and middle nodes, generally longer blades, 
taller culms, and flat autumnal blades overtopping vernal 
Figure 8 Scatter diagram of the plants of the angustlfollum group of Panicum 
collected at one location (Clarendon Co., S. C.) 
Plants with villous "blades and bearded nodes represent P. cons an­
guine urn (Freckmann, 2127). 
Plants with nearly glabrous blades and flat autumnal blades repre­
sent 2» angustifolium (Preckmann, 2128A). 
Plants with nearly glabrous blades and Involute autumnal blades 
represent arenlcololdes (Preckmann, 2128B). 
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culms. The remaining two taxa, P. ovlnum and P. neuranthura, 
are more sharply differentiated in having glabrous culms and 
more slender habits. 
All of the specimens with pubescent culms and spikelets-
1.8-2.2 mm long have been included in the analysis of 
aciculare and _P. chrysopsidifollum group presented in 
Table 10. Tv/o specimens with spikelets 2.2 mm long were in­
cluded as a result of this arbitrary delimitation of the 
complex even though Hitchcock and Chase had annotated these 
two specimens as P. arenicoloides. 
According to the criteria stated above for the separa­
tion of these two species, the 20 specimens with blades less 
than 6 cm long and beardless nodes qualify as P. aciculare. 
Eleven of these have autumnal blades present, but tvio of 
these have flat autumnal blades. These latter two speci­
mens fail to meet this criterion of £. aciculare. Thus, no 
more than l8 specimens can be regarded as "typical" _P. 
aciculare. Only ten specimens have bearded nodes and long 
blades. These ten can be treated as "typical" _P. chrysoosi-
difolium. All of the remaining specimens (27 of $4) combine 
traits of the two taxa. 
The specimens of the P. aciculare - 2» chrysopsidifollum 
complex with autumnal blades present have been plotted on a 
scatter diagram (Figure 10) with the other pubescent speci­
mens of the angustifolium group. The specimens of the 2-
aciculare - P_. chrysopsidifollum complex form a fairly well-
97 
Table 10 Analysis of angustifolla specimens with spike-
lets 1.8-2.2 mm long and pubescent culms, into 
sets based on the criteria for the separation 
of Panicum aciculare from P. chr y s or s i di f o 1 iurr. 
Criteria for set 
No. of Autum-
speci- nal 
mens flat 
Blades Autumnal 
invo- branching 
lute overtop­
ping ver­
nal culms 
Blades less than 
6 cm long: 
a.) Nodes beardless, 
upper portion of 
culm sparsely 20 2 9 2 
puberulent 
b.) Lower nodes 
bearded, upper 
portion of l6 1 9 1 
culm puberulent 
c.) Nodes bearded, 
upper portion 2 1 0 0 
of culms villous 
Blades more than 
6 cm long: 
a.) Nodes beardless, 
upper portion of 
culm sparsely 6 2 2 0 
puberulent 
b.) Lower nodes 
bearded, upper 
portion of 6 2 0 0 
culm puberulent 
c.) Nodes bearded, 
upper portion of 4 1 1 1 
culms villous 
Scatter diagram including all specimens of the angustifolium group 
of Fanlcum with lower internodes pubescent, splkelets 1.7-3-5 mm 
long, and having autumnal blades present. 
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delimited cluster on the scatter diagram, suggesting that 
they represent a single entity, at least on the basis of 
the traits employed. The variation in pubescence charac­
ters and the involute nature of the autumnal blades seems 
to be of little taxonomic value. 
The remaining specimens on the scatter diagram all have 
spikelets more than 2.2 mm long. Nearly all of the speci­
mens identified as _P. angustlfolium, arenlcoloides, 
_P. consangulneum, and P. fusiforme are included in this 
group. Only one of these four taxa seems to be separable 
from the rest on the basis of a multiple character correla­
tion. This correlation involves those specimens which 
usually combine villous blades and bearded nodes. These 
specimens have all of the diagnostic features of con-
san^uineum. A few specimens with such combinations of traits 
as villous blades and either bearded nodes or involute autum­
nal blades serve to tie 2- consanguineum to the other enti­
ties . 
With ?. consanguineum removed from consideration the 
remaining specimens include only _P. angustifolium, 2-
arenicololdes, ana fusiforme. According to Hitchcock and 
Chase (1910) JP- angustifolium has flat autumnal blades, spike-
lets 2.5-2.8 mm long, and widely spreading panicle branches. 
Panicum arenicoloides has spikelets 2.1-2.5 mm long, invo­
lute blades, and ascending branches. Panicum fusiforme dif­
fers from P_. arenicoloides in having pointed-elliptical 
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spikelets 3«3-3«5 mm long. The involute-leaf individuals 
should, therefore, show a gap between 2.6 and 3*2 mm long 
corresponding to the separation of 2- arenicololdes and _P. 
fusiforme. No such gap appears on the scatter diagram be­
tween 2.6 and 3-3 mm. Specimens with involute autumnal 
"blades occur in all spikelet-length classes and exhibit a 
gradual transition from the shorter, more rounded spikelets 
to the longer, more pointed spikelets. 
It is also apparent from Figure 10 that neither of the 
quantitative characters separate 2» angustlfolium from 2» 
arenicoloides or _?• fusiforme, although there is an evident 
tendency for the _?• angustifollum specimens (those with 
flat autumnal blades and glabrous vernal blades with beard­
less nodes) to have longer vernal blades. There is also a 
tendency for these specimens to have widely spreading panicles 
with about 50^ of the specimens showing this trait in con­
trast to about 300 of the others. However, the difference 
between ascending and spreading panicle branches is slight in 
these cases and depends in part on the maturity of the pani­
cle.-
The specimens with glabrous culms were not plotted on 
Figure 13 since they are fairly easily separated from those 
with pubescent culms. Most of these specimens represent 2» 
ovinum, _P* neuranthum, and pinetorum. Panicum ovinum is 
distinguished from other two by the broader panicles, 3*5-
6.0 cm wide with branches spreading from the main axis at an 
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angle of 6o to over 90 degrees. Panlcum neuranthur/i and P. 
pi ne to rum usually have very narrovj panicles, less than 2.0 crn 
wide J with branches erect to spreading at 30 to 40 degrees 
from the main axis. Panicurn ovinum, according to Hitchcock 
and Chase (1951) occurs primarily in Louisiana and eastern 
Texas J whereas the other two taxa are found chiefly in Flori­
da. 
Twenty-one of the 2'9 glabrous culm specimens from Texas 
and Louisiana have spreading panicle branches and panicles 
more than 3«0 cm broad. Twenty-five of the 30 specimens from 
Florida have very narrow panicles, less than 3.0 cm wide and 
strongly-ascending panicle branches. 
Panicurn pi ne to rum is distinguished from _p. neuranthum by 
the pointed or fusiform spikelets 2.3-2.5 mn: long. Hitchcock 
and Chase (1951) stated that It was known only from the type 
locality at Bonita Springs, Florida as of 1950. Two specimens 
identified as P. pinetorum by Swallen, the author of the spe­
cies, have since been reported from two other locations. How­
ever, other specimens exist which fit the criteria of this 
taxon. Some of these have been annotated by Hitchcock and 
Chase as P. neuranthum and as _p. fusiforme. These specimens 
as well as the _P. pinetorum specimens of Swallen, have fertile 
florets 1.7-1.9 im long - approximately the same length as 
those of "typical" P. neuranthum - but have the second glumes 
and sterile lemmas elongated into beaks. The beaks vary in 
size from extremely slight projections adding only 0.1 mm to 
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the spikelet length to others which may add 0.6 rm. The speci­
mens are alike in all other characters. 
Reproductive Biology 
Lelong (1905) included _F. acicùlare and arenicoloides 
in his study of reproductive biology of the dichanthelia. He 
observed live plants of P. aciculare under different condi­
tions in a greenhouse through at least two growing seasons, 
concluding that they were primarily, but facultatively, 
cleistogamous. He suggested that photoperiod influenced the 
development of cleistogamous spikelets since plants grown 
from seed in June produced small, cleistogamous terminal 
panicles in July, whereas culms which began elongation in 
February produced large, chasmogamous terminal panicles. 
My observations were made on inflorescences fixed in 
Newcomer's fixative in the field and on herbarium specimens. 
The data concerning anther size, pollen fertility, and seed 
set are summarized in Table 11. 
Terminal panicles of most angustifolia plants undergo 
anthesis in April or May. In the majority of specimens ex­
amined, the anthers are relatively large, about 0.9-1.4 mm 
long, and were often found to be exserted. Anthers which 
were beginning to release mature pollen were generally either 
well-exserted or slightly-exserted from florets in which the 
lodicules were swollen and the palea and lemma were spread 
apart. These spikelets appear to be protandrous with mostly 
Table 11 Pollen fertility 8.nd seed set in terminal and axillary Inflorescences of 
plants in the Angustifollum group 
Terminal inflorescence 
Taxon, collector, 
number, herbarium 
Leloîig, 2388 
Anther 
size 
in mm 
aciculare: 
Curtiss, 6639J ISC 
Preckmann, 1694, ISC 
Preckmann, 2146, ISC 
Henderson, 64-403, ISC 
Lelong, 2546c, ISC 
,d 
0.9 
0 .8  
0.7 
0.3-0.4 
Good^ 
pollen 
91 
88 
(75)' 
Develop­
ing 
seed 
X 
X 
X. 
X 
Axillary inflorescence 
Anther ^ Develop-
size Good ing 
in mm pollen seed 
0.2-0.3 
0.3 
0.3 
86 
91 
X 
^"Good pollen" is defined as pollen which is spherical and well-filled /.vlth deeply 
stained granular cytoplasm. 
^Identifications are in accordance with the key to species in Hitchcock and Chase, 
1951. 
"^"x" indicates presence of developing seed. 
d As reported in Lelong, 1965. 
'Parentheses indicate pollen somewhat immature; count is approximate. 
Table 11 (Continued) 
Taxon, collector 
number, herbarium 
Te rmi na1 inflorescence 
Anther 
Size 
In mm 
Good 
pollen 
Develop­
ing 
seed 
Le long, 2470^ 0.4-0 .6 85 X 
0.9-1 .1 87 X 
Pobl, 9241, ISC 1.1 55,59 
P. angustifolium: 
Preckmann, l^ol. ISC 0.9-1 .0 85,79 
Freckmann, 2128A, ISC 1.0 71 
Freckmann, 2135, ISC 1.2 85 
Freekmann, 2135^ 1.1 67 X 
Axi11ary inflorescence 
Anther 
size 
in mm 
0.4 
°/° 
Good 
pollen 
26 
Develop­
ing 
seed 
X 
f> 
Panicles fixed in Newcomer's fixative in the field. 
Table 11 (Continued) 
Taxon, collector, 
numberJ herbarium 
jP. arenicololdes : 
Churchill, 8 . n. MO 
1056637 
Preckmann, 21 
House, 3433, MO 
Lelong, 2299^  
Tracy, 3635, US 
Terminal inflorescence Axillary inflorescence 
Anther 
size 
in mm 
Good 
pollen 
Develop­
ing 
seed 
Anther 
size 
in mm 
Good 
Pollen 
Develop­
ing 
seed 
1.1 
1.2 
0.5 
0.3-0.5 
1.0 
95 
75 
61 
92 
X 
X 
0.5 
0.3-0.5 
84 X 
X 
M 
o 
O A  
p. c h rys op s i dlfo1ium: 
Freckmami, 2l49j ISC 0.9 97 
Table 11 (Continued) 
Taxon, collector, 
number, herbarium 
P• consanguineum: 
Preckiriann, 1095, ISC 
Preckmann, 
Hitchcock, 1139. US 
Langolis, s, n., 
US 954555 
Terminal Inflorescence 
Anther 
size 
in mm 
1.3 
1.2-1.3 
1.0-1.2 
% Develop-
Good ing 
Pollen seed 
90 
80 
82 
Axillary inflorescence 
Anther % 
size Good 
Develop­
ing. 
in mm pollen seed 
0.3-0.6 (80)' X 
_P. fusiforme ; 
Hitchcock, 9^4, US 
Hitchcock, 980, ISC 
Small and Hosier, 
5587, US 
1.1 
1.3 
1.4 
82,88 
71,70 
86 
^Parentheses indicate pollen somewhat immature; count is approximate. 
Table 11 (Continued) 
Taxon, collector, 
number, herbarium 
P.* neuranthum ; 
Deam, 66028, US 
Hitchcock, 705, ISC 
Small, Hosier, and 
Simpson, 6058, US 
Standley, I2851, US 
Swallen, 10123, US 
Terminal inflorescence 
Anther % Develop-
size Good ing 
in mm pollen seed 
Axillary inflorescence 
0.3-0.4 
0.9 
0.9-1.0 
1.1 
0 . 9  
83 
88 
85 
86 
8 9  
X 
X 
Anther 
size 
in mm 
Good 
pollen 
Develop­
ing 
seed 
M 
O 
O) 
p.- plnetorum : 
LaRoche, 145, US 0.9 69 0 .8  90 
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fertile pollen. 
At about the time of anthesis in the terminal panicles 
branches appear from lower and middle nodes of the vernal 
culm. The internodes of these primary axillary branches 
elongate to about the same length as the internodes of the 
vernal culm. The panicles which terminate these branches 
are smaller than the terminal panicles of the vernal cuiras. 
The base of the panicle may be included in the leaf sheath 
at the time of anther dehiscence in the uppermost spikelets. 
The anthers of these spikelets are small, about 0.4-0.6 mm 
long, and generally included, or partially short-exserted. 
These panicles are transitional between the chasmogamous 
condition of the terminal panicles of vernal culms and later 
axillary panicles. 
Secondary branches arise from nodes of the primary 
branches soon after they begin elongation. The secondary 
branches give rise to branches from the nodes and the pro­
cess of compound branching continues throu^ the summer into 
the early autumn. The internodes of the successive orders 
of branches undergo less elongation as the season progresses. 
The result is the production of a top-heavy cluster of leaves, 
branches, and reduced inflorescences which has been described 
as resembling a "miniature tree." 
The panicles of these axillary branches are greatly re­
duced in size from the terminal panicles of the main vernal 
culms. They may bear only two to four spikelets in many 
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Jases, and the lowest spikelet or pair of spikelets may ma­
ture seed while enclosed in the leaf sheath. All of the 
spikelets examined from these panicles have small anthers, 
about O.3-O.4 mm long, which were never found to be ex-
serted. In many cases the dry, empty anthers were still 
present in fertile florets with nearly mature caryopses. 
The pattern of chasmogamous terminal inflorescences 
and cleistogamous axillary inflorescences in the angusti-
folium group is similar to that described for the depau-
peratum group and-the laxiflorum group. It suggests that 
much of the seed produced results from self-pollination and 
that local populations are composed of one to a few nearly 
homozygous races. Many of the populations collected in the 
field exhibit this pattern of variability. Figure 8 is 
typical of some of these populations. 
Conclusions 
Many of the taxonomic problems of the angustifolium 
group seem to be due to the fact that two or three entities 
are discrete when found together in a local population, but 
nearly impossible to separate when specimens from the entire 
geographic range are considered. Quantitative traits such 
as spikelet length and blade length vary continuously and 
without breaks through the whole angustifolium group. Two 
"species" in a local population may differ by 0.2 mm in 
spikelet length, but the difference disappears when speci­
Ill 
mens from other populations are added to it. 
The qualitative differences between entities are few, 
consisting of such traits as glabrous culms vs. pubescent 
culms and involute autumnal blades vs. flat autumnal blades. 
In most cases these traits do not correlate well with each 
other or with quantitative traits. Neither quantitative 
nor qualitative traits correlate with geographic range or 
habitat, except in the case of neuranthum and _P. ovinum. 
In view of such lack of correlation between traits, 
the separation of species according to the Hitchcock and 
Chase treatments depends on single-character differences. 
A more satisfactory treatment requires uniting several 
taxa. I have chosen to recognize four species and one 
additional variety in the group. The plants with complete­
ly glabrous culms differ from the rest of the group by a 
fairly objective trait, and there is at least a tendency for 
these plants to have a more slender form than the other taxa. 
I have treated these glabrous plants as one species, _P. 
neuranthum, including two weakly-delimited varieties. The 
variety ovinum is more common in the western part of the 
range and is characterized by the presence of open terminal 
panicles. The variety neuranthum is more common in Florida 
and is characterized by narrow panicles and often erect blades. 
The latter variety includes _P. pinetorum which represents a 
form with more pointed, beaked spikelets and which is connected 
morphologically with more "typical" var. neuranthum by many 
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intermediate stages. 
The pubescent plants with spikelets 1,0-2,2 rniT. long rep­
resent the very cornraon P. aciculare. Panicua chrysopsidifo-
liurA'has been united with it since the differences between the 
two consist of poorly correlated traits which completely in­
tergrade,. Panicum consanguineua has been maintained in the 
traditional sense. It resembles P. angustifoliunaj but differs 
by traits which are as well-correlated as any in the angusti-
foliuna group. The remaining taxa are treated as one species, 
L' iS-ngustifoliurn.• Panicum arenicoloides and P. fusiforme sup­
posedly differ from it by spikelet length, ascendency of pani­
cle branches, and involute nature of autumnal blades. However, 
there is a complete intergradation in spikelet length between 
these forms, and no usable correlation between involute blades 
and ascendency of the panicle branches. 
Taxonomy of the Angustifolium Group 
The angustifolium group includes four species with a 
small percentage of individuals intermediate between these 
species. 
1. Culms glabrous P. neuranthum 
1. Culms pubescent, at least on the lower internodes, 
2. Spikelets 1.7-2.2 mm long, blunt at the apex at 
— maturity F. aciculare 
2. Spikelets 2.3-3-5 mm long, rounded to pointed at the 
apex. 
3. Nodes beardless or only the lowermost sparsely 
bearded; culms puberulent to sparsely pubescent 
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above; blade surfaces usually glabrous or sparsely 
pubsscent; autumnal blades flat or involute; pani­
cles usually open at r,maturity P. angustifolium 
3. Nodes bearded; cuiuis densely ascendlns-villous ; 
adaxial blade surfaces villous; autumnal blades 
flat; panicles compact p. consanguineum 
PANICUM NEURANTHUM Griseb, . 
Distribution 
This species ranges from southern Arkansas south and west 
through east Texas southward along the Gulf coast to Veracruz, 
Mexico, and from the Gulf coast of Louisiana and Mississippi 
through southern Florida to the West Indies. It includes two 
varieties separated by the following key: 
1. Branches of terminal panicle strongly erect to ascending; 
panicle usually less than 2 cm wide; spikelets blunt or 
with second glume and sterile lemrra elongated into a beak 
var. neuranthum 
1. Branches of terminal panicle spreading at to 90 degree 
angle from axis; panicle 3-6 cm wide; spikele'os blunt, 
with second glume and sterile lemma not elongated beyond 
fertile floret var. ovinum 
PANICUM NEURANTHUM Griseb. VAR. NSUR.1NTHUM 
Panicum neuranthum Griseb. Cat. Plant. Cub. 234. (l666) 
Panicum pinetorum Swallen. Biol. Soc. Wash. Proc. 55:93. 
X17W VT-
Distribution 
This variety is found chiefly in southern Florida and 
the West Indies. Specimens from Louisiana, Arkansas, and 
Texas are rare and may be more closely related to plants of 
the var. ovinum. The var. neuranthum occurs in open pinelands 
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on very dry, sandy ground with Serenoa re pens, Vacinivim spp., 
and on wet ground in glades of the Everglades. 
PANIC#! NEURAKTKuTi VAR. OVIlWi (Scribn. and Smith) Comb. nov. 
Panioug ovinum Scribn. and Smith. U. S. Dept. Agr. Div. 
Agrost. Cir. l6:3. (1899) (1,2). 
Distribution 
The var. ovinum ranges from southern Arkansas and Louisi­
ana west to eastern Texas and south along the Gulf coast into 
Mexico to about Veracruz. A few specimens with the diagnostic 
features of this variety have been collected in Florida. 
These plants may represent unusual forms of the var. neuran-
thum. 
The habitats of this variety include wet prairies and 
also open sandy areas, sandy savannas, and sand dunes. 
PANICUM ACICULARE Desv. ex Poir. in Lam. 
Panicum aciculare Desv. ex Poir. in Lam. Encycl. Supol. 4: 
[I0ÏÔ] ("2%. 
Panicum arenicoluni Ashe.. Journ. Elisha Mitchell Soc . 15:5^. 
(lo^o) (1,2). Se"e discussion below. 
Panicum chrysopsidifolium Nash, in Small. F1. Southeastern 
U.S. lOin (1%03) (TT^. 
Nomenclature and Additional Syncnomy 
The additional synonomy appearing in Hitchcock and Chase, 
1951 (p. 911) Is tentatively accepted. 
The holotype of _P. arenicolum was not found by Hitchcock 
and Chase (1910) and was presumed to have been lost or de­
stroyed. A specimen in Hitchcock's herbarium (now in US) with 
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the same collection data as that given by Ashe (lo^'ci) in the 
original description was chosen as the lectotype. That speci­
men fits _P. aciculare well in all critical characters. How­
ever, other material distributed by Ashe to ISC and KO with 
the same collection data represents two different entities. 
One sheet (MO 1837598) is ?. acicularej the other ISC o7445 
is _P. angustifolium, sensu lato, or P. arenicoloides, sensu 
Hitchcock and Chase. Ashe's description is not sufficiently 
detailed to indicate which of the "isotypes" was closer to 
the holotype. 
Distribution 
This spocies is almost entirely confined to the Coastal 
Plain, ranging from liew Jersey to eastern Texas and south 
through Florida and the West Indies. It occurs on very sandy 
soils in semi-open areas of pine and oak woods, savannas, 
sandy roadsides, and sandy river bottomlands. It apparently 
requires well-aerated, acidic soils, at least partial sun­
light, and freedom from intense competition of grasses and 
other dense herbaceous vegetation. 
PANICUM ANGUSTIFOLILTi 211. 
Fanicum angustifolium 211. Bot. S. C. and G-a. 1:129. (l3l6) 
[2). See discussion below. 
panicum arenicoloides Ashe. Journ. 21isha Mitchell Soc. 16:89. 
ilyOOJ [1,2). 
Panicum fusiforme Hitchc. Contr. U. S. Nat. Herb. 12:222. 
U90jj Tzyi 
Noir.enclature and Additional Synonorny 
The additional synonomy included in Hitchcock and Chase, 
(1951) under each of the three names given above is tentative­
ly accepted. 
Hitchcock and Chase (1910) examined the type of _F-
tifoliuin in the Elliott Herbarium and accepted the application 
of the name to this entity. However, Elliott's original de­
scription raises some doubt. He recognized the similarities 
between many of the dichanthelia, grouping them into units in 
his text. But ?. angustifolium was set apart in a group of 
species without obvious affinities to the other groups, with 
the following comment: "I insert this with some hesitation, 
yet I know not where to refer it." His description mentions 
such unusual traits for this entity as a "straggly habit." 
Distribution 
Panicum angustifolium occurs primarily on the Coastal 
Plain from New Jersey to eastern Texas and south through Flor­
ida and the West Indies and in Central America. It extends 
inland from the Coastal Plain to Tennessee and Arkansas. Com­
mon habitats include very sandy, semi-open pine woods, cutover 
sandy woodlands, trails, sandy railroad right-of-ways, sand 
dunes, and occasionally along sloughs and ditches. 
PAMICuTx COKSAKGUIKEUM Kunth 
Panicum consanguineum Kunth, Rev. Gram. 1:30. (1o2d) (3) . 
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Additional Synonovay 
The additional synonorny appearing in Hitchcock and Chase 
(1951J P. 915) is tentatively accepted. 
Distribution 
This species ranges from Virginia southward along the 
Coastal Plain to central Florida and west to Arkansas and 
eastern Texas. It is usually found in dry, sandy, serûi-opon 
pine v^'oodSj in cut-over woods, along trails, and elsev/here 
on dry sandy soils. It also occurs occasionally in bogs and 
on sandy margins of streams. Apparently it can not tolerate 
dense shade or heavy competition in dense grassy vegetation. 
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THE OLIGOSANTHES GROUP 
General Observations 
The oligosanthes group as delimited here is characterized 
by the combination of relatively large spikelets (2.6-^.3 mm 
long) with blunt or rounded, apices ; moderately broad leaf 
blades (8-25 mm wide) with a length-to-width ratio of between 
5:1 and 10:1; extensive autumnal branching beginning with 
long, erect lateral branches arising from lower and middle 
nodes of the vernal culms and ultimately producing fascicles 
at the summit of the main culms and branches; distinct basal 
rosettes produced in the autumn and persisting through winter. 
The above characterization of the oligosanthes group 
excludes P. wilcoxianum which seems to be a discordant ele­
ment in an otherwise fairly homogeneous assemblage of species. 
Hitchcock and Chase (1910) placed _P. wilcoxianum in their 
"Oligosanthia" group probably on the basis of its blunt spike-
lets. However, it differs from the other oligosanthia in 
having very narrow blades (3-6 mm wide) with a length-to-
width ratio of about l4:l to 20:1, and in having copious, 
erect, slender trichomes on the adaxial blade surfaces. It 
also has a more slender habit than the other members of the 
oligosanthes group and tends to have smaller spikelets (2.3-
2.8 mm long) and to produce fascicled autumnal branches at 
lower and middle nodes of the vernal culms. 
Lelong•(1965) suggested that 2- wilcoxianum was a result 
of hybridization between _P. praecoclus (lanuginosum group) 
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and _P. perlongum (or _P. depauperatum ssp. perlon.rcuni of the 
depauperatum group). He noted that _P. wllcoxlanum possessed 
the same type and pattern of pubescence as _P. praecoclus and 
that it was intermediate between the putative parent species 
in certain quantitative traits. However, regardless of the 
possible hybrid origin of ]P. wllcoxlanum, it does not seem to 
belong in the oligosanthes group. Perhaps it should be trans­
ferred to the lanuginosum group on the basis of its pubescence 
type and the pattern of autumnal branching. 
Panicum calllphyllum is an entity which has been associ­
ated with the oligosanthes group through its proposed union 
with 2' xanthophysum. Ashe (I898) noted the close resemblance 
in habit and leaf characters between the two when he des­
cribed _P. calllphyllum as a new species. Lamson-Scrlbner and 
Merrill (1901a) merged the two taxa in their treatment of the 
New England species of Panicum. Blake (1913) also noted the 
similarities between the two in a brief discussion of the oc­
currence of P_. calllphyllum in New England and Canada. Hitch­
cock and Chase (19IO) placed 2' calllphyllum in their "Bick-
nelliana" group which they suggested was intermediate between 
the depauperatum and the dichotomum groups. 
It is difficult to place P_' calllphyllum in an appropri­
ate group. It is apparently very rare, with herbarium speci­
mens available from less than ten locations. None of the ma­
terial which I have examined has any developing seed or stain-
able pollen. The spikelets are only about two-thirds as long 
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as the spikelets of P. xanthophysum and not blunt or turgid 
as is characteristic of _P. xanthophysum. Well-developed 
autumnal stages of P_. calliphyllum have not been collected, 
although autumnal specimens (Steyermark, 20507, MO. US) 
assignable to P. bicknellii have been misidentified as P_. 
calliphyllum. Thus, in the. absence of _P. calliphyllum 
specimens with the diagnostic characters of the oligosanthes 
group, it is necessary to exclude it from the treatment of 
the oligosanthes species. 
Previous Taxonomic Treatments 
Pour species - _P. leibergii, 2' malacophyllum, _P. ra-
venelii, and P_. xanthophysum - have been accepted without 
dispute since the treatment of Hitchcock and Chase (19IO). 
The treatment of the remaining three species recognized by 
Hitchcock and Chase - helleri, P. oligosanthes, and _P. 
scribnerianum - has varied considerably. Hitchcock and 
Chase employed the following key couplets to separate these 
taxa; 
Spikelets narrowly obovate, subacute; plants olivaceous, 
appressed-pubescent 2- oligosanthes 
Spikelets broadly obovate, turgid, blunt; plants green, 
pubescence, if present, not appressed. 
Spikelets 3»2 to 3»3 mm long; blades firm; sheaths or 
some of them more or less hispid _P* scribnerianum 
Spikelets not over 3 mm long; blades rather thin; 
sheaths or some of them glabrous or sparsely hispid 
2» helleri 
Pernald (1934) reduced the entities to varieties of P. 
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olis0santhes. rie noted that Hitchcock and Chase had cited 
numerous specimens which failed to conform to one or more 
of the key characters. He later (1950) used the following 
key to separate the varieties: 
Longer branches of vernal panicles with 1-6 remote spike-
lets 3'5-^  mm long, the lateral spikelets (along the branches) 
often on pedicels 0-5-1.5 cm long; primary blades 5-10 mm 
broad, their sheaths apprassed-pubescent _P. oliP;osanthes 
"("typical ) 
Longer branches of vernal panicles with 3-12 spikelets 2.9-
3.6 mm long, the lateral spikelets mostly on pedicels less 
than 5 mm long; larger primary leaves 6-15 mm broad, their 
sheaths glabrous or spreading-hirsute 
Spikelets 3-2-3*6 mm long var. soribnerianum 
Spikelets 2.9-3 (rarely -3.2) mm long var. helleri. 
G-leason (1952) completely merged the three taxa. He 
noted that the members of the ?. oligosanthes complex were 
highly variable in pubescence, but that "the well-marked ex­
tremes are completely connected by intergrading forms." 
Methods of Analysis 
The analysis of the oligosanthes group was based pri­
marily on the examination of 3^8 herbarium specimens. Host 
of the effort was devoted to the analysis of the oligo­
santhes complex as represented by 191 specimens. In addition, 
several mass collections were consulted as well as voucher 
specimens obtained at intervals over three years from green­
house plants. 
The characters recorded for the analysis of the oligo­
santhes complex included the following: 
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1. the maximum width of the terminal inflorescence 
2. the number of spikelets borne on the longest panicle 
branch 
3. the number of spikelets in the terminal inflores­
cence 
4. the length of the longest pedicel in the terminal 
inflorescence 
5- the length in units of 0.05 mm of a spikelet at or 
past anthesis 
6. the width in units of 0.05 mm of the same spikelet 
7. the vestiture of the second glume and sterile lemma 
of the spikelet, scored as glabrous, sparsely 
pubescent, or densely pubescent 
8. a descriptive summary of the vestiture of adaxial 
blade surfaces 
9. a descriptive summary of types and density of sheath 
pubescence 
10. a descriptive summary of type and density of culm 
pubescence. 
Two calculations were made from the above data. One 
calculation, intended to indicate the spikelet density of the 
terminal panicle, was termed the inflorescence-density index 
and was computed by dividing the number of spikelets in the 
inflorescence by the maximum width of the panicle in cm. A 
low index value of approximately 3-8 indicated an open, diffuse 
inflorescence supposedly typical of _P. oligosanthes, sensu 
stricto, whereas an index value of 12-20 indicated a dense, 
compact inflorescence more typical of P. scrlbnerlanum or 
2" helleri. The other calculation involved expressing the 
width of the spikelet as a per cent of the length. Specimens 
of "typical" P. oligosanthes were expected to have values of 
about ^1-5-52^^ and "typical" s c rib ne r ianum values of 55-S6^o. 
Correlations among the characters recorded were sought 
by sorting the data sheets into various categories based on 
one type of measurement, followed by an inspection of each 
category for correlated traits, and by means of scatter dia­
grams. The scatter diagrams based on characters of the 
terminal inflorescence included only those specimens with 
terminal inflorescences present and well-exserted, and with 
spikelets at or past anthesis. 
Patterns of Variation 
Figure 11 presents the results of the best correlation 
of the critical traits of the _P- oligosanthes complex which 
could be obtained using only the specimens with well-developed 
terminal panicles. According to the keys and descriptions of 
the taxa given by Hitchcock and Chase (1910) and by Fernald 
(1950), the specimens of _P. oligosanthes should occupy the 
lower, left-hand portion of the scatter diagram on the basis 
of its narrow spikelets and relatively diffuse inflorescences. 
These specimens should have large spikelets (3.4-3.8 mm long) 
with long pedicels. The specimens of the other two taxa 
should occupy the upper, right-hand portion of the diagram. 
These specimens are expected to have short pedicels and spike­
lets less than 3.4 mm long. The helleri specimens should 
have spikelets less than 3.0 mm long and glabrous or sparsely 
Figure 11 Relationship among the diagnostic characters of the Panlcum 
ollKosanthes complex (including P. helleri and P. scrlbnerlanum) 
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short-pubescent culms. Panlcum scrlbnerlanum specimens 
should combine the intermediate size spikelets (3*0-3»3 mm 
long) with fairly densely-pubescent culms. 
It is apparent from the scatter diagram that the cor­
relations among the various traits are less pronounced than 
would be expected from the keys and species descriptions. 
Only a few specimens can be regarded as "typical" examples 
of any of the three entities. The traditionally-used traits 
which appear to be of the least taxonomic value are the 
characters of culm and sheath vestiture. The lack of reli­
able pubescence traits in this complex seems to be due to 
the fact that the relative density of the two basic types 
of trichomes (short, weak hairs, about 0.1-0.3 mm long, 
and long, stout hairs about 1.5-2.0 mm long) is influenced 
by environmental conditions and by the age of the plant. 
Most members of the _P. oligosanthes complex apparently have 
the ability to produce both types of trichomes, although a 
careful examination of vernal specimens is often needed to 
find both types. A comparison of specimens collected in the 
field with those collected as vouchers from greenhouse trans­
plants reveals that culms from the same plant can vary in the 
expression of these pubescence traits from very sparsely pube­
scent with only one type of trichome evident to densely pube­
scent with both types of trichomes abundant. 
The three teuca of the complex have been attributed to 
different geographic areas with only partial overlap of 
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range. Panlcum ollgosanthes Is supposedly confined to the 
southeastern United States, 2" helleri is supposedly centered 
in the Ozark area, and _P. scrlbnerianum is widely distributed 
throughout most of the United States with the exception of 
the Southeast. In order to demonstrate a correlation between 
geographic areas and various taxonomic traits, the specimens 
of the complex were divided into sets representing the three 
basic regions. Thirty-one specimens were obtained to repre­
sent the southeastern United States and came from an area 
in which only _P. oligosanthes, sensu stricto, is reputed to 
occur. The parts of the northern and western United States 
which are supposedly beyond the range of 2- helleri and ?_• 
oligosanthes (except for rare specimens) yielded 89 speci­
mens. Forty-two specimens were obtained from the general re­
gion of the Ozarks and eastern Texas. Unfortunately, all 
three taxa have been reported from this last area, but the 
proportion of specimens of P_* helleri in a sample of speci­
mens from this area is expected to be high. 
Table 12 compares the frequencies of certain traits in 
the three geographic regions. The limits of the quantitative 
traits were chosen carefully to show the greatest possible dif­
ferences between the geographic areas. It is apparent from 
these results that certain traits tend to be concentrated in 
particular geographic areas, perhaps to a sufficient extent 
to justify the recognition of geographic varieties. But it 
is also apparent that at least some of the specimens encoun-
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Table 12 A comparison of the specimens of Panicum oligosan-
thes complex from three principal geograpnic areas 
The Ozark region includes southern Missouri, eastern Oklahoma 
and Texas, all of Arkansas, and northern Arkansas. 
The southeastern United States includes Virginia, North Caro­
lina, South Carolina, Georgia, Florida, Alabama, and Missis­
sippi. 
The northern and western United States includes all states 
north of Missouri, Kentucky, and West Virginia, and all states 
west of Missouri, Oklahoma, and Texas. 
Percentage of specimens wi'ch in-
Trait dicated trait 
Ozark Northern South-
Area and eastern 
Western US US 
Inflorescence-^ 
density index less than 8.5 
Spikelet width less than 
53^ of spikelet length 
Spikelets glabrous 
Spikelets less than 
3.1 mm long 
Spikelets 3.1-3.3 rnm long 
Spikelets more than 
3.3 mm long 
Culms glabrous at least on 
upper internodes 
Sheaths glabrous 
48 26 64 
29 5 79 
57 3 21 
24 13 p 
4l 65 5 
35 22 90 
50 37 16 
57 28 21 
^Inflorescence-density index is equal to the number of spike­
lets in a terminal panicle divided by the maximum width in 
cm of the panicle. 
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tered within the geographic area supposedly occupied by only 
one of the taxa have some traits of another taxon. 
The specimens of the other four 'caxa of the oligo-
santhes group were not subjected to an analysis of the type 
described above for the _P. oligosanthes complex since no 
specimens were found which could be considered as an inter­
mediate between any pair of the species. 
Reproductive Biology 
The details of the reproductive biology of members of 
the oligosanthes group are similar to those described for 
and angustifolium group. The spikelets of the terminal 
panicles undergo anthesis in April in the southern states to 
June in the northern states and southern Canada. The anthers 
are usually about 0.9-1.8 mm in length. They are often 
partially or completely exserted prior to the emergence of 
the stigmas. However, the exsertion of the stigmas occurs 
soon after the beginning of anther dehiscence and self-polli­
nation may occur in many of these chasmogamous spikelets. 
Some plants of P. scribnerianum and _P. leibergii have 
terminal panicles with cleistogamous spikelets. The cleisto-
gamous behavior of these spikelets is often indicated by the 
presence of anthers 0.3-0.6 mm long. Some terminal inflores­
cences may possess both types of spikelets. Lelong (l9o5) 
reported the occurrence of cleistogamy in at least some of 
the spikelets of the terminal panicles of P. scribnerianum. 
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As indicated in Table 13^ the spikelets of the terminal 
panicles of all members of the oligosanthes group show a 
fairly high degree of fertility. The amount of well-filled 
and deeply-stained pollen may reach 96^ of the total pollen. 
Seed was found to be developing in at least some of the 
spikelets of nearly all panicles of sufficient maturity. 
These findings are contrary to the conclusions of Church 
(1929) who examined meiosis and pollen formation in termi­
nal panicles of scrlbnerianum and reported numerous 
meiotic irregularities and pollen fertility of about 20-30^. 
Panicum leibergii is exceptional among the members of 
the entire subgenus in having well-developed anthers in the 
so-called "sterile"florets. At least some of the spikelets 
of all but one of the specimens with terminal panicles 
possessed anthers in these lower florets. The anthers are 
about 1.5-1.8 ram long and appear to shed pollen at about the 
same time as the dehiscence of the anthers in the accompany­
ing fertile floret. The percentage of "good" well-filled, 
stainable pollen is approximately the same for all anthers. 
But the "sterile" floret lacks a gynoecium and well-developed 
lodicules. The anthers are not exserted and the pollen is 
retained in the sterile floret after anther dehiscence. 
The primary lateral branches arise shortly after the 
beginning of anthesis in the terminal Inflorescence. The 
first lateral branches are nearly erect and have two to four 
nodes with internodes of about the same length as those of 
Table 13 Pollen fertility and seed set In terminal and axillary inflorescences 
of plants of the olocisanthes group 
Taxon, collector, 
number, herbarium 
_P. hellerl ; 
Isely, Jhgh, ISC 
E.' lelbergll ; 
Freckmann, 1925, ISC 
Hayden, 3137, ISC 
Lelong, 2150, ISC 
Monson, 2001, ISC 
Terminal Inflorescence 
Anther 
size 
in mm 
1.1 
1.4-1.6 
1.5-1-7 
1.7 
1,7 
1.3 
1.8-2.0 
^ a Good®-
pollen 
Develop­
ing 
seed 
89 
66 
78 
87 
88 
X 
X. 
X 
Axillary Inflorescence 
Anther 
size 
in mm 
* a Good®-
pollen 
Develop­
ing 
seed 
a Good pollen is defined as pollen which is spherical and well-filled with deeply-
stained granular cytoplasm 
^"x" indicates the presence of developing seed 
'lower set of figures for P. leibergii apply to anthers of "sterile" floret 
Table 13 (Continued) 
Terminal inflorescence Axillary Inflorescence 
Taxon, collector, 
number, herbarium 
Paddock, 3206, ISC 
Umbach, 3351, ISC 
£.• malacophyllum : 
Freckmann, 2664^  
Anther 
size 
in mm 
1.4-1.6 
1.6-1.7 
1.6-1.7 
1.6-1.7 
1.3 
Good 
pollen 
72 
84 
81 
70 
83 
Develop­
ing 
seed 
X 
Anther 
size 
in mm 
% 
Good 
pollen 
Develop­
ing 
seed 
2' oligosanthes; 
Curtiss, 5864, MO 
Henderson, 63-673, ISC l.0-1.1 
Steyermark, 10473, MO 1.3-1*5 
Tharp, 43114, MO 1.5 
95 
95 
86 
1.0 81 
Panicles fixed in Newcomer's fixative in the field. 
Table 13 (Continued) 
Terminal Inflorescence Axillary inflorescence 
Taxon, collector, 
number, herbarium 
_P. ravenelil ; 
Churchill, ^ .n., 
MO 156842 
Churchill, n., 
MO 1056844 
Freckmann, 379, I8C 
Freclcmann, 2230, ISO 
House, 2200, MO 
Anther 
size 
in mm 
1.4 
1.7-1.8 
0.7 
0.3 
1.7 
Good 
pollen 
82 
80 
96 
71 
94 
Develop­
ing 
seed 
X 
Anther 
size 
in mm 
% 
Good 
pollen 
Develop­
ing 
seed 
_P. scrlbnerianu.m ; 
Freckmann, 334, ISC 
Freckmann, l4l4.1® 
Fre c kmann, 14l4.2A® 
0.9 
1.0 
42 
83 
0.3 
0.3 
89 
71, 88 
X 
X 
'Live plants grown in Iowa State University greenhouse 
Table 13 (Continued) 
Terminal inflorescence Axillary inflorescences 
Taxon, collector^ 
number, herbarium 
Anther % ^Develop- Anther fo Develop-
si%e Good ing size Good ing 
in mm pollen seed in mm pollen seed 
Preckmann, l4l4. 2B° 1.0-1.3 61 
Preckmann, 2450, ISC 1.2 93 X 
Le long, L59^ 0.5 59 X 
Lelongj 2094^ 0.4-0.6 30 X 
P. xanthophysum: 
Free kmann, 1841, ISC 1.0-1.1 80 
Shinnersj 13378, ISC o
j f—i 
89 
^Reported In Lelong, 1955-
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the main vernal culm. These lateral branches may extend 
above the top of the main terminal inflorescence in some 
cases. The panicles which terminate these primary branches 
often have 20 or more spikelets. The lowermost spikelets 
may be included in the sheath, but the upper two or three 
spikelets are borne on long pedicels, as much as 20 or 30 
mm in length. The spikelets of this inflorescence are 
cleistogamous. 
Secondary branching begins shortly after the elonga­
tion of the primary branches. The secondary branches are 
terminated by much reduced panicles. Some of the members of 
the oligosanthes group may produce only two or three sets 
of these secondary branches. Others, including jP. mala-
cophyllum and the members of the P. oligosanthes complex, 
undergo repeated axillary branching into the autumn and pro­
duce dense fascicles of branches. 
Conclusions 
Panicum leibergii, 2- malacophyllum, 2" ravenelii, and 
_?• xanthophysum seem to be among the most clearly delimited 
taxa in the subgenus Dichanthelium. There are no reported 
cases of apparent hybridization between any pair of these 
species and only one case of suspected hybridization between 
one of these (P. leibergii ) and a species (P_' praecocius ) 
in the lanuginosum group reported in Lelong (1965). Each of 
the four taxa has a distinct range with very little overlap 
with any of the other three. 
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The three species recognized by Hitchcock and Chase in 
the _P. oligosanthes complex are much less clearly delimited 
than the preceding four. The several characters used to 
separate these entities show only a tendency to be corre­
lated. Fernald appears to have been justified in reducing 
these entities to a single species. His recognition of 
three geographic varieties is strengthened by the differ­
ences in the frequencies of several traits found between 
different geographic areas. However, the problem involved 
in recognizing these varieties is that whereas populations 
from different geographic areas can be separated easily on 
the basis of the frequencies of several traits, individual 
specimens often cannot be separated unless the place of 
origin of the specimen is taken as a major taxonomic criteri­
on. I have chosen to recognize three geographic varieties 
with approximately the same criteria as those employed by 
Fernald with the knowledge that many plants are more or 
less intermediate between the "typical" members of the vari­
eties . 
Taxonomy of the Oligosanthes Group 
The oligosanthes group as treated here includes five 
species separable by the following key: 
1. Nodes densely-bearded with long spreading to reflexed 
hairs; culms and sheaths densely pubescent with uni­
form spreading hairs 1.5-3-0 mm long. 
?.. Spikelets 2. 8 -3.2 mm long; blades lax, densely vel­
vety-pubescent on both surfaces _P. malacophyllum 
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2. Spikelets 3-8-4.3 mm long; blades firm, nearly gla­
brous on adaxial surface P. ravenelli 
1. Nodes beardless and glabrous or with sparse pubescence; 
culms and sheaths never densely pubescent with only-
spreading hairs 1.5-3-0 mm long. 
3. Spikelets 3*7-4.2 mm long, with narrow, pointed first 
glume 1.7-2.2 mm long; second glume green throughout; 
panicle branches ascending. 
4. Blades glabrous; spikelets short-pubescent; sterile 
floret without anthers 2" xanthophysum 
4. Plades papillose-hispid; spikelets papillose-hispid'; 
sterile florets usually containing anthers 
leibergii 
3. Spikelets 2.6-3.8 mm long, with broad, blunt first 
glume 1.0-1.6 mm long; second glume commonly orange-
brown at base; panicle branches spreading 
2» olipcosanthes 
PANICUM MAIACOPHYLLUM Nash 
Panicum malacophyllum Nash. Bull. Torrey Bot. Club 24: I98. 
(1897) (1,2) See note below. 
Panicum scooarium minor Scribn. Tenn. Agr. Exp. Sta. Bull. 
7: 4b (ld94j (2). 
Nomenclature 
One of the isotypes (MO I8389OI) of _P* malacophyllum is a 
mixed sheet including also _P' ollgosanthes var. scribnerianum. 
However, the original description leaves no doubt that Nash 
intended the name to apply to the velvety-pubescent plants 
and not to the specimens of P_* oligosanthes var. scribneri­
anum. 
Distribution 
Panicum malacophyllum extends from the Ozark region of 
southern and eastern Missouri east to central Tennessee and 
13(3 
south 'chroushout Arkansas and northeastern Texas and west 
to about central Oklahoma. It occurs in dry, open areas 
commonly on sandy soil. It may be abundant in the grass and 
early shrub-stages of secondary succession in old fields. 
This species also occurs at 'che edge of oak woods, along 
trails, on dry, disturbed roadsides, and on burned-over 
woodland. It seems to withstand crowding and intense compe­
tition from dense grassy vegetation better than most dichan-
thelia. 
PANICUM RAVENSLII Scribn. and Merr. 
Panicum ravenelii Scribn. and Kerr. U.S. Dept. Agr. Div. 
Agrosu. Bull. 24:36. (l^Ol) (2). Based on P. scoparium Ell. 
Bou. S.C, and Ga. 1:119 (idlô) (2), not _P. scoparium Lara. 
Panicum scoparius major Vasey. U.S. Dept. Agr. Div. Bot. 
Bull. o;32. Cloo9] 12). 
Panicum scoparium genuinum Scribn. Tenn. Agr. Exp. Sta. 
Bull. 7:40. (lo94j (2j. 
Description 
This species ranges from Delaware south to northern 
Florida and west to eastern Texas. It extends northward to 
central Tennessee and southern Missouri. It is usually 
found at the edge of woods or in semi-open areas of woods on 
dry sandy, cherty, or clayey soils. It is not an aggressive 
species which invades weedy areas, and although it is of com­
mon occurrence throughout its range, it is rarely abundant 
in any local area. 
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PANICIFi XANTHOPHYSM Gray 
Panlcum xanthophysura Gray. Gram, et Gyp. 1: n. 28. (1cj3^) 
(,ij2) . See ciiscussion below. 
Panlcum xanthophysum f. ampllfoliura Scribn. in Brainerd, 
Jones and Eggleston. PI. Vt. 104 ("1900) (3) • 
Nomenclature 
Gray's first use in print of the name, P. xanthophysum, 
was in a set of exsiccatae distributed in 1634 to several 
botanical institutions accompanied by sheets of printed 
labels entitled "Gramineae et Gyperaceae". Label no. 23 
bears "che name "Panicum xanthophysum, sp. nov. " and includes 
a latin diagnosis of this taxon. Gray (lo35) later described 
this taxon in a short paper on some new or noteworthy plants 
of New York. Various authors have cited the latter date for 
the publication of this binomial. Hitchcock and Chase (191O), 
however, have chosen to recognize the 1^34 date for this 
binomial. Their decision appears to be correct since the rule 
(Lanjouw, 1964, Article 31) which excludes the distribution 
of exsiccatae as a means for effective publication applies' 
after Jan. 1, 1953. The same rule also exempts those names 
appearing in exsiccatae "if the printed matter (presumably in­
cluding printed labels) is also distributed independently of 
the exsiccata." Since (according to Rickett and Gilly, 1942) 
certain institutions bound a separate set of these exsiccatae 
labels as a single unit filed in the library such bound sets 
of printed labels may be considered to constitute an effec­
tive publication of the name. 
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Distribution 
Panicum xanthophysuni is one of the few species of the 
subgenus Dichanthelium not found in the southeastern United 
States. Its range extends from southern Quebec and Ontario 
west to southern Manitoba, south to New England; along the 
Appalachian mountains to West Virginia, and south to central 
Michigan, central Wisconsin, and central Minnesota. It 
occurs primarily in semi-open areas in pine or oak woods, in 
recently cut-over woods, and occasionally on cliffs, ledges, 
and in old fields. The soils are generally sandy or thin, 
rocky, and acidic in nature. This species is the only known 
tetraploid included in this study (Bowden, I96O). 
PANICUM LEIBERGII (Vasey) Scribn. in Britt. and Brown. 
Panicum leibergli (Vasey) Scribn. in Britt. and Brown. 
Illustr. Flora 3: 497 (1893) (2). Based on Panicum scoparlum 
leibergii Vasey, U.S. Dept. Agr. Div. Bot. Bull.' 8:32 (IdUg) 
12 j. 
Distribution 
Panicum leibergii is primarily a species of mesic tall 
grass prairies, with specimens found only occasionally on 
other habitats as sandy, grassy fields, semi-open areas in 
dry woodland, and on sandy or rocky knolls. The range in­
cludes the prairie areas from southern Manitoba south through 
the center of the Dakotas, Nebraska, and Kansas, and east 
through southern Minnesota, central Wisconsin, northern and 
western Indiana, nearly all of Illinois and Iowa, and the 
northern half of Missouri. Occasional plants have been found 
I4l 
in southeastern Michigan, northern Ohio, western New York, 
and central Pennsylvania. It has also been reported in 
eastern Texas. 
PANICUM OLIGOSANTKSS Schult. 
This species includes three geographic varieties. The 
following key to the varieties is intended to separate the 
more distinct specimens of each variety. 
1. Spikelets 3*3-3-8 ram long and less than 53^ as wide as 
long; terminal inflorescences sparsely-flowered; long­
est pedicels often 18-25 mm long; plants of the south­
eastern United States var. oli.go s an the s 
1. Spikelets usually 2.6-3.3 ram long and more than 53^ as 
wide as long; terminal inflorescences densely-flowered; 
longest pedicels usually less than l8 mm long. 
2. Spikelets 2.6-3-1 mm long, usually glabrous; culms 
and sheaths sparsely-pubescent to nearly glabrous; 
plants mostly of the Ozark area var. helleri 
2. Spikelets 3•1-3'3 mm long, usually sparsely pubescent; 
culms puberulent and often with scattered long hairs; 
sheaths usually papillose-hispid, at least at first; 
plants widespread, in most parts of U.S. except the 
Southeast var. scribnerianum 
PANICUM OLIGOSANTHES Schult. VAR. OLIGOSANTHSS 
Panlcum oligosanthes Schult. Mant. 2:256 (l824) (3)' Based 
on _P. pauciflorum Ell., not R. Br. 
Panicum pauciflorum Ell. Bot. S. 0. and Ga. 1:120 (l8l6) (2). 
Panicum scooarium angustifolium Vasey. U.S. Dept. Agr. Div. 
Bot. Bull, a: 32 (1SB9} (2). 
Panicum scooarium pauciflorum Scribn. Tenn. Agr. Exp. Sta. 
Bull. 7: 4b (1694) (JT-
Distribution 
This variety extends from Delaware south to northern 
Florida, west to eastern Texas and north to Tennessee and 
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southern Missouri. It intergrades into the other two vari­
eties, making it difficult to delimit its range. It occurs 
on a variety of somewhat disturbed habitats, including 
semi-open areas in oak and pine woods, along trails, road­
sides, at the edge of woodlands, in grass and shrub-stages 
of secondary succession in old fields, in cut-over woodlands, 
and on coastal sand dunes. The soils are generally very 
sandy or clayey and often dry. 
PANICUM OLIGOSANTHES Schult. VAR. HELLERI (Nash) Fern. 
Panicurn oligosanthes var. hellerl (Nash) Pern. Rhodora 36; 
Bo (19341 [2). Based on helleri Nash. 
Panicum helleri Nash. Bull. Torrey Bot. Club 26: 572 (l899) 
(1,2). 
Panicum aernervosum Nash. Bull. Torrey Bot. Club 26: 576 
TT59^ (27; 
Distribution 
The var. helleri occurs in southern Missouri, western 
Tennessee, Arkansas, northern Louisiana, eastern Oklahoma 
and northeastern Texas. It also occurs in the mountains of 
New Mexico and Arizona. The common habitats include prairies, 
grassy fields and pastures, roadsides, ditches, stream banks, 
borders of woods, along trails, and in semi-open areas in 
woods. The soil is often dry and sandy, although it can be 
found on a wide range of. soils. This variety withstands 
crowding from dense grassy vegetation well. 
PANICUM OLIGOSANTHES Schult. VAR. SCRIBNERIANUM (Nash) Fern. 
Panicum oligosanthes var. scribnerianum (Nash) Pern. Rhodora 
36": BO (1934) (2). Based on jP. scribnerianum Nash. 
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Panicum scrlbnerianum Nash. Bull. Torrey Eot. Club 22: 421 
(1695) (2). See' discussion below. 
Additional synonomy and nomenclature 
The additional synonomy appearing in Hitchcock and Chase 
(1951, p. 923) is tentatively accepted. The proper applica­
tion of the binomial, 2- scrlbnerianum, is in doubt, since 
Nash published this name as a new name followed by two basi-
onyms, one of S. Watson, the other of Lamson-Scribner. The 
two basionyms apparently apply to different entities. Hitch­
cock and Chase (1910) chose the first name, scoparium 
S. Wats., as the basionym. 
Distribution 
This variety is widely distributed, probably occurring 
in every state of the United States except in the Southeast. 
It also occurs in the southern parts of British Columbia, Al­
berta, and Saskatchewan, and in northern Mexico. It is one 
of the more abundant and aggressive of the dichanthelia, oc­
curring on a broad range of habitats. It may be found on 
prairies, pastures, grassy fields, roadsides, sand dunes, re­
cently exposed subsoil, in open areas around woodlands, on 
dry, exposed knolls and ridges, stream banks, etc. It prob­
ably occurs more often on dry, sandy or rocky soils, but it 
can be found on a wide range of soil types. 
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APPENDIX 
Specimens Examined 
Panlcum depauperatum ssp. depauperatum 
CANADA: QUEBEC: Saint-Lazare: F. Marie-Victorin and ?. 
Rolland-Germain, 49315, June 21, 1936 (iSC). 
ALABAMA: Colbert Co.: D. Isely, 3426, May 28, 1944 (iSC). 
ARIvANSAS: Montgomery Co.: R. W. ^ reckmann, 399, May 28, 
1963 (iSC). Sabine Co.: R. W. Freckraj,nn, 2457, June 8, 1966 
(ISC). 
CONNECTICUT: New London Co.: Jansson, n., June 12, 
1929, (iSC);' R. W. Woodward, s. n., July 10, 1917, (iSC); 
R. W. Woodward, n., July iT, 1917 (iSC), 
DELAWARE: New Castle Co.: A. Commons, 29, July 5, 1897 
(ISC). 
DISTRICT OP COLUÎ-BIA: Kearney, s. n., May 28, l897 (iSC); 
Vasey, n., 1884 (iSC). 
GEORGIA: Catoosa Co.: H. Venard and W. H. Duncan, I2363, 
May 6, 1951 (US). De Kalb Co.: H. Eggert, s. n., May 20, 1897 
(iSC). Putnam Co.: A. Cronquist, 4404, May 4, 1947 (US). 
Upson Co.: R. W. Preckmann, 499, June 1, I963 (iSC); M. G. Le-
long, 2454, June 1, I963 (iSC). 
ILLINOIS: Jackson Co.: H. A. Gleason, 1023, June 23, 1902 (us); H. A. Gleason, £. n., June 16, 1903 (US). 
INDIANA: Lake Co.: L. M. Umbach, l657, June 15, 1907 (iSC). 
IOWA: Clayton Co.: W. L. Tolstead, n., June 30, 1935 
(iSC). Story Co.: C, E. Bessey, n., May""3I, 1877 (iSC). 
LOUISIANA: Natchitoches Par.: M. G. Lelong, _s. n., 
Apr 22, 1959 (ISC). 
MINE: Cumberland Co. : E. B. Chamberlain, 298, June 23, 
1902 (us). Oxford Co.: J. C. Parlin, 1957, July 7, 1906 (US). 
MASSACHUSETTS: Barnstable Co.: M. L. Pernald, i6039, 
June 26, 1918 (us); M. L. Pernald, PI. Exsic. Gray. 3€>7~ July 
20, 1918 (ISO, us). Middlesex Co.: A. S. Pease, 7685a, May 30, 
1905 (iSCj; L. B. Smith and D. L. Smith, PI. Exsic. Gray. 915, 
June 19, 1939 (ISC). 
150 
MICHIGAN: Cheboygan Co.: J. H. Ehlers, 3975, July 12, 
1929 (iSC)j H. A. Gleason and H. A. Gleason, Jr., 6, June 24, 
1933 (iSC); H. A. Gleason and H. A. Gleason, Jr., 38. June 29, 
1933 (ISC); L. H. Shinners, 13413, July 3, 1952 (iSC). Chip-
pewa Co.: C. K. Dodge, n., June 24, 1914 (US). Ernmett 
Co.: L. H. Harvey, 686, July i6, 1938 (US). 
MISSISSIPPI: Itawamba Co: R. W. Preckmann, 2258, May 25, 
1966 (ISC). 
MISSOURI: Benton Co.: D. G. DeLisle, 1122, June 1, 1964 
(iSC). Christian Co.: M. G. Lelong, 2331, May 27, 1963 (iSC). 
Dent Co.: S. C. Martin, 403, June 12, 1951 (US). Jefferson 
Co.: V. H. Chase, 5175, May 31, 1935 (US). 
NEW JERSEY: Bergen Co.: P. W. Pennell, 9435, June 16, 
1918 (iSC). Cape May Co.: 0. H. Brown, n., June 20, 1937 
ISC). Cumberland Co.: 0. H. Brown, n., June 6, 1939 
ISC). 
NEW YORK: Oneida Co.: J. V. Haberer, 3304, July 30, 1904 (us). Schenectady Co.: J. H. Wibo, n., no date (iSC 9847). 
NORTH CAROLINA: Bertie Co.: R. W. Preckmann, 2091, May 
15, 1966 (iSC). Davie Co.: R. W. Preckmann, 1538A and 1538B, 
May 29, 1965 (ISC). Durham Co.: R. K. Godfrey, 3794, May 4, 
1938 (iSC). Greenville Co.: 0. M. Preeman, 52170, June 11, 
1952 (us). Iredell Co.: M. G. Lelong, 2604, June 5, 1963 
(iSC). Make Co.: A. Chase, 3083, June 2, 1906 (US). Warren 
Co.: H. E. Ahles and C. R. Bell, 12826, May 24, 1956. 
OHIO: Jackson Co.: Bartley and Pontius, s. n., June 2, 
1934 (US). - -
PENNSYLVANIA: Berks Co.: D. Benkheimer, 19259, June 8, 
1959 (ISC). Montgomery Co.: J. Bright, 19841, May 30, 1945 
(iSC). Westmoreland Co.: P. E. Pierron, s. n., Sept. 15, 
1876 (ISC). 
SOUTH CAROLINA: Clarendon Co.: R. W. Preckmann, 2131, 
May 17, 1966 (ISC). Pickens Co.: H. D. House, 2l6l, May 17, 
1906 (us). Spartanburg Co.: M. G. Lelong, 2622, June 6, I963 
(ISC). 
TENNESSEE: lûlox Co.: A. Ruth, 63, May, i898 (US). Madison 
Co.: J. R. Swallen, 2079, June 3, 1932 (US). McNairy Co.: 
R. W. Preckmann. 2259, May 25, 1966 (iSC). 
VIRGINIA: Goochland Co.: R. W. Preckmann, 58i, June 4, 
1963 (iSC); Prince George Co.: R. W. Preckmann, 566, June 4, 
1963 (ISC); M. G. Lelong, 2549, June 4, 1963 (iSC)j G. L. 
Pyrah, 262, May 30, 1965 (iSC). Southampton Co.: M. L. Pernal 
i5i 
and B. Long, 11956, June 5, 1940 (US). Sussex Co.: M. L. 
Fernald and B. Long, 8058, June 8, 1933 (US). 
WISCONSIN: Jackson Co.: T. G. Hartley, 398?j June 19, 
1958 (iSC); L. K. Shlnners and J. Catenhusen, 1799, June i8, 
1940 (SC). Monroe Co.: T. G. Hartley, 467, June 11, 1956 
fisc]: L. H. Shlnners and J. Catenhusen, l837, June 19, 1940 
(ISC). Rusk Co.: J. Patman, R. Long, and G. Stulk, s_. n., 
June 21, 1959 (ISC). 
Panlcum depauperatum ssp. perlongum 
COLORADO: Boulder Co.: I. W. Clokey, 4006, June i8, 1921 
(ISC). 
ILLINOIS: County unknovm: Mead, June 7, 1848(M0). 
Peoria Co.; J. R. Churchill, s_. n., June 5> 1912(M0). 
INDIANA: Lake Co.: L. M. Urabach, 3555, June 21, I9O9 
(ISC); L. M. Umbach, 367o, June 29, 1909 (iSC). • 
IOWA: Allamakee Co.: T. G. Hartley, 6697, June 17, 1959 
(ISC); A. Hayden, 8201, June i8, 1940 (iSC); A. Kayden, 8l95, 
June 16, 1941 (iSC). Benton Co.: Davis, n., no date (iSC), 
Chickasaw Co.: W. D. Spiker, _s. n., June 28,""l926 (iSC). 
Decatur Co.: J. P. Anderson, _s. n., June 12, 1905 (iSC). 
Emmet Co.: A. Hayden, 131, June 29, 1935 (iSC); B. 0. VJolden, 
468, June 21, 1922 (iSC). Hardin Co.: M. G. Lelong, 2147, 
2149, and 2157, June 25, 1962 (iSC). Iowa Co.: M. G. Lelong, 
2059, June 9, 1962 (iSC). Johnson Co.: A. S. Hitchcock, 
n., 1888 (iSC). Madison Co.: L. H. Pammel, n., June 
12, 1923 (ISC). Palo Alto Co.: A. Hayden, 132, July 5, 1935 
(iSC); A. Hayden, 625, June 23, 1936 (iSC). Pocahontas Co.: 
R. W. Pohl, 8081, June i6, i96i (iSC). Story Co.: C. R. 
Ball, 145, June 22, i896 (iSC); R. W. Preckmann. 1918, June 
23, 1965 (ISC); A. Hayden, 2149, June 27, 1907 (iSC). Web­
ster Co.: R. I. Cratty, n.', June l4, i896 (iSC); M. G. 
Lelong, 2131, June 22, 1962 (iSC); M. P. Somes, 728, June 22, 
1906 (ISC). Winneshiek Co.: M. G. Lelong, 2210, 2211, 2213, 
July 10, 1962 (ISC). 
KANSAS: Cloud Co.: S. V. Eraser, 768, June 11, 1937 
(ISC). Riley Co.: A. S. Hitchcock. 88i, i896 (MO); A. S. 
Hitchcock, r.509. May 30, I908 (ISC). 
LOUISIANA: Natchitoches Par.: E. J. Palmer, 7450, May 
1, 1915 (MO). 
MICHIGAN: Livingston Co.; J. K. Hiltunen, 3464, July 14, 
1961 (ISC). 
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MINNESOTA: Goodhue Co.: W. L. Tolstead, n., June 15, 
1937 (ISC). 
MISSOURI: Benton Co.: J. A. Steyermarlc, 10694, May 24, 
1936 (MO). Carter Co.: J. A. Steyermark, 703, May 31> 1930 
(mo). Dodson Co.; B. P. Bush, 7438, June 6, 1913 (mo). 
Howell Co.: P. W. Pennell, ii62i, June 9, 1923 (j-SC). Jasper 
Co.: E. J. Palmer, 594, May i8, 1903 (MO)j E. J. Palmer, 
2156, June 5, 1909 (mo); E. J. Palmer, 26944, Apr. 30, 1925 
(mo). Morgan Co.: J. A. Steyerniark, io592, May 23, 1936 (MO).  
NEBRASKA: Richardson Co.: H. C. Reynolds, 1268, June 12, 
1940 (MO). 
WISCONSIN: Columbia Co.: S. 0. Wadmond and N. C. Passett, 
£. n., June 28, 1935 (iSC). Grant Co.: T. G. Hartley, 3656, 
May 31, 1958 (ISO). .Marquette Co.: N. C. Passett, £. n., 
June 22, 1937 (iSC). Portage Co.: H. H. litis, 5712, June 12, 
1956 (iSC). Trempealeau Co.: T. G. Hartley, 385, June 8, 
1956 (ISC). Waushara Co.: R. W. Preckmann, i836, June 28, 
1965 (ISC), R. W. Preckmann, l839, June 28, 1965 (iSC). 
Pan!cum deioauperatum ssp. linearifollum 
CANADA: ONTARIO: Carleton Co. : J. A. Calder, and V/. J. 
Cody, 977, July 6, 1947 (US). 
QUEBEC: Gatineau Co.: A. J. Breltung, 6583, July 1, 
1943 (us); Rolland, 7112, Aug. 6, I918 (MO). Papineau Co.: 
J. A. Calder, 4841, July i6, 1950 (US). County unknown: 
P. Marie-Victorin, I5207, July 10, 1922 (iSC). 
ARIL^NSAS: Benton Co.: H. W. Pohl, 7296, May 13. 1955 
(ISC). Drew Co.: D. Isely, 7695, Apr. 20, I96I (iSC). 
Pranklin Co.: R. 'W. Pohl, 9016, May 7, I960 (iSC). Logan 
Co.: D. Demaree, 23150, June 13, 1942 (iSC). Madison Co.: 
R. W. Preckmann, i801, June 6, i965 (iSC). Montgomery Co.: 
R. W. Preckmann, 1377, Aug. 15, 1964 (iSC). Newton Co.: M. 
G. Lelong, 2346, May 28, I963 (iSC). Pope Co.: R. W. Preck­
mann, 373B, May 28, 1963 (iSC). Scott Co.: R. W. Preckmann, 
92IA, May 28, 1964 (ISC); D. Isely, 8583, May I6, 1963 (iSC). 
CONNECTICUT: Hartford Co.: C. H. Bissell, 5541, June 30, 
1901 (us). New Haven Co.: R. W. Woodward, £. n., June 20, 
1910 (iSC). New London Co.: R. W. Woodward, n., June 21, 
1905 (ISC). Tolland Co.: C. A. Weatherby and L. B. Smith, 
s. n., June 23, 1942 (iSC). 
ILLINOIS: Peoria Co.: V. H. Chase, 13409, June i8, 1953 
(ISC). 
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INDIANA: Brown Co.: C. C. Deam, 34233, June 5, 1921 
(us). Jackson Co.: R. M. Krlebel, PI. Exsic. Gray. 916, 
May 30, 1933 (iSC, MO). Wells Co.: 0. C. Deam. s_. n., June 
19, 1901 (US). 
MAINE: Franklin Co.: A. Chase, 333^, July h, 1906 (iSC). 
Penobscot Co.: M. L. Pernald and C. A. Weatherby, PI. Exsic. 
Gray. 520, June 26, 1931 (ISC, MO). Berkshire Co.: J. R. 
Churchill, n., June 23, 1919 (MO). Norfolk Co.: J. R. 
Churchill, n., June i8, 1932 (iSC). 
MICHIGAN: Cheboygan Co.: H. H. litis, 2843, July 13, 
1947 (us); J. H. Ehlers, 1967, June 20, 1922 (iSC). Living­
ston Co.: J. K. Hiltunen, 3450, July l4, I96I (iSC). 
MINNESOTA: Hubbard Co.: H. Allison, 510, June 22, 1955 
(iSC). Lake of the Woods Co.: J. W. Moore and M. P. Moore, 
11049, July 21, 1939 (ISC). 
MISSOURI: Boone Co.: L. C. Wheeler, 4849, May 29, 1940 
(ISC). Chadwick Co.: B. P. Bush. 4411A, May l4, 1907 (MO). 
Christian Co.: W. G. lelong, 2328, 2331, May 27, 1963 (iSC). 
Iron Co.: J. R. Churchill, n.. May 24, I918 (iSC); J. M. 
Greeneraan, 4737, May 7, 1925 (MOj. Monroe Co.: J. A. Stey-
ermark, 8l404, May 23, 1956 (ISO). Montgomery Co.: J. A. 
Steyermark, 65348, May 23, 1948 (ISO). Pike Co.: J. Davis, 
8558, June 25, 1917 (mo). Ste. Genevieve Co.: J. A. Stey-. 
ermark, 8544, June 4, 1933 (MO). St. Louis Co.: P. W. Pen-
nell, 11687, June 12, I923 (ISC). Stone Co.: J. A. Steyer-
rnark, 10381, May 9, 1936 (MÔ). Taney Co.: M. G. Le long, 
2335, May 28, 1963 (ISC). 
NEW JERSEY: Warren Co.: H. W. Pretz, 1882, May 31, 
1909 (ISC). 
NEVJ YORK: Greene Co.: G. B. Van Schaack and Reino Ala-
va, 3231, June 26. 1951 (MO). Onondaga Co.: A. Chase, 7497» 
June 26, 1916 (us). Tompkins Co.: C. W. Edgerton, n., 
June 13, 1906 (ISC). 
OHIO: La^e Co.: H. C. Beardslee, n., i87i (iSC). 
OKLAHOMA: Delaware Co.: R. W. Preckmann, i817, June 7, 
1965 (ISC). Latimer Co.: M. Hopkins, i689, May 7, 1937 (US). 
Murray Co.: M. Hopkins, 3937, May 3, 1939 (iSC). 
PENNSYLVANIA: Armstrong Co.: H. A. Wahl, 5305, July 1, 
1948 (iSC). Berks Co.: D. Berkheimer, 19256, June 8, 1959 
(ISC). Center Co.: H. A. Wahl, l42, June 17, 1938 (iSC). 
Payette Co.: A. E. Jennings, s_. n., June 23, 1934 (iSC). 
Northampton Co.: T. C. Porter, s_. n., June 11, 1895 (US). 
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York Co.; J. N. Rose and J. H. Painter, 8153, July 5, 
1904 (US). 
TEXAS: County unknovrn: B. ?. Bush, 5547, Apr. 30, 1909 
(MO). Anderson Co.: E. N. Plank, 44, Apr. 1895 (US); E. N. 
Plank, 40, May , l895 (US). Gillespie Co.: G. Jeremy, s_' D.», 
no date (MO). Sherman Co.: J. Reverchon, 4260A, Apr. 22, 
1904 (MO). 
VERMONT: Windsor Co.: D. S. Carpenter, 4, June 14, 
1919 (MO). County unknown: D. S. Carpenter, n., no date 
(ISC 86303). 
VIRGINIA: County unknown: W. H. Camp, 1466, June 12, 
1936 (US). 
WEST VIRGINIA: Mineral Co.: E. E. Berkley, n., June 
11, 1934 (US). 
WISCONSIN: La Crosse Co.: T. G. Hartley, 1058, July 3, 
1956 (ISC). Oneida Co.: L. S. Cheney, 1345, 1893 (iSC); 
R. Hoffmann, s_. n., July 1, I918 (MO). Sauk Co.: T. G. 
Hartley, 4239, June 29, 1958 (iSC). 
Intermediates between Panicum depauperatum 
ssp. depauperatum and ssp. perlongum 
ARKANSAS: Pope Co.: M. G. Lelong, 2354, May 28, 1963 
(ISC). Scott Co.: R. W. Preckmann, 921B, May 28, 1964 (iSC). 
INDIANA : Harrison Co.: C. C. Deam, 27652, May 26, 1919 
(US). 
IOWA: Dickinson Co.; R. L. McDlll, 111, June 15, 1952 
(iSC)j R. F. Thorne, 16099, June 25, 1955 (iSC). Emmet Co.: 
R. I. Cratty, io58, June 12, i88i (iSC). Johnson Co.: M. P. 
Somes, 2" June l4, 1907 (iSC). Story Co.: G. W. Carver, 
s. n., 189? (ISC). 
Intermediates between Panicum depauperatum 
ssp. depauperatum and ssp. linearlfolium 
INDIANA: Crawford Co.: R. C. Friesner, 14429, June 16, 
1940 (ISC). 
MASSACHUSETTS: Berkshire Co.: W. A. Weber, 1397, July 
14, 1939 (ISC). 
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MINNESOTA: St. Louis Co.: 0. Lakela, 14703, July 8, 
1952 (ISC). 
NEW YORK: Columbia Co.: VJ. A. Weber, 1420, July 15, 
1939 (iSC). Washington Co.: S. H. Burnham, _£. n., June 27, 
1896 (us). 
PENNSYLVANIA: Center Co.: H. A. W&hl, 158, June 22, I938 
(ISC). Elk Co.: K. A. Wahl, 18934, June 10, 1959 (iSC). 
TEXAS: Milam Co.: E. J. Palmer, 11774, May 2, 1917 (MO). 
Intermediate between Panicurn deaauperatum 
ssp. •oerlonp;urn and ssp. linearisollum 
MINNESOTA: Kenneoin Co. : J. W. Moore and r>. Phinney, 
10761, June 6, 1939 (ISC). 
Panicur.'i laxiflorum (sensu lato ) 
MiSXICO: VERA CRUZ: Jalapa: C. G. Pringle, 8O83, Mar. 29, 
1899 (ISC). 
ARKANSAS: Clark Co.: R. W. Preckmann, 2453, June 8, I966 
(ISC). Drew Co.: D. Demaree, 14755A, Apr. 28, 1937 (iSC). 
Franklin Co.: R. W. Pohl, 9015, May 7, i960 (iSC). Jefferson 
Co.: D. Demaree, 14942, May 9, 1937 (iSC). Montgomery Co.: 
R. W. Frecknann, 400, May 28, 1963 (iSC); R. W. Preckmann, 
1368, Aug. 15, 1964 (ISC). Pooe Co.: R. W. Preckmann, 373A, 
May 28, 1963 (ISC); R. W. Preckmann, 1794, June 6. I965 (iSC). 
Saline Co.: D. Demaree., 18976, Apr. 29, 1939 (ISO); R. W. 
Preckmann, 2458, June 8, 1966 (iSC). Scott Co.: R. W. Preck­
mann, 917, May 28, 1964 (iSC). Searcy Co.: R. W. Preckmann, 
1382, Aug. 15, 1964 (iSC). Yell Co.: R. W. Preckmann, 390, 
May 28, 1963 (ISC). 
ALABAM: County unknown: C. Mohr, s_. n., Apr. 20, 1895 
(us). Dallas Co.: R. W. Preckmann, 2244, May 24, I966 (iSC). 
Fayette Co.: R. W. Preckmann, 2246, May 25, 1966 (iSC). Lee 
Co.: P. S. Earle, n., May 4, I9OI (ISO); L. K. Pammel, £. 
n., June 3, 1921 (ISCJ. Mobile Co.: R. W. Preckmann, 2235, 
May 24, I966 (iSC). 
DISTRICT OF COLUmiA: L. P. Ward, s. n., I883 (iSC). 
FLORIDA: County unknown: Chapman, s_. n., no date (US 
954311). Brevard Co.: A. Chase, 4023, Sept. 17, 1907 (US). 
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Columbia Co.: Collector unknown, Aug. 1892 (iSC 65201); 
A. I'.J. Bitting, 1012, Apr. 22, 1892 (US); A. S. Hitchcock, 
1009, Aor. l6, 1906 (iSC). Duval Co.: Curtiss, s. n., no 
date (ISC 9900); A. K. Curtlss, 6602, Apr. 27, 1900 (iSC). 
G-adsen Co.: R. W. Freckmann, 2217, May 23, 1966^(ISC). 
Hernando Co.: R. W. Freckmann, 2203, May 22, I966 (iSC). 
Lake Co.: R. Foster, L. 3. Smith, and D. L. Smith, PI. Exsic. 
Gray. 1323, Apr. -i-9, 19^6 (^wC). ijee Co. : r.. S. nj.tcncock, 
906, Apr. 12, 1906 (iSC). Leon Co.: R. w. Pohl, 9112, 
Acr. 9, 1962 (iSC). Manatee Co.: S. M. Tracy, 7383, Nov. 
29, 1901 (ISC). Orange Co.: A. Chase, 4101, Sept. 23, 
1907 (us). Palm Beach Co.: A. H. Curtiss, 5537, Sept. 10, 
1895 (ISC). Putnam Co.: L. P. Ward and R. Ward, s_. n., 
Mar. 5, 1891 (us). St. John Co.: J. D. Smith, 569, Mar. 6, 
1882 (US). Sarasota Co.: S. M. Tracy, 7202, May 12, 1901 
(us). Sumter Co.: A. K. Curtiss, 6635, May 22, I9OO (iSC). 
GEORGIA: De Kalb Co.: H. Zggert, Sy n^. May 20, 1897 
(iSC, us);  H. Eggert, .s. n., July 25,  l897 (iSC). Hancock 
Co.: R. W. Freckmann, 1703, June 2, 1965 (iSC). McDuffie Co.: 
R. ¥. Freckmann, I69I, June 2, I965 (iSC). Walker Co.: 
D. Isely, 3731, July 10, 1944 (iSC). Washington Co.: M. G. 
Lelong, 2462, June 1, 1963 (iSC). 
ILLINOIS: Jackson Co.: R. W. Freckmann, 1475, May 27, 
1965 (iSC). Massac Co.: Chase and Bock, 4119, Sept. 8, 
1928 (ISC). 
INDIANA: Crawford Co.: R= C. Friesner, 14423, June I6, 
1940 (ISC). Scott Co.: R. W. Pohl, 7473, July 26, 1956 (iSC). 
KENTUCKY: Harlan Co.: T. H. Kearney, 53, Aug. l893 
(ISC). 
LOUISIANA: Natchitoches Par.: R. W. Freckmann, 952, May 
29, 1964 (ISC); M. G. Lelong, £. n., Apr. 10, 1959 (iSC). 
Ouachita Par.: C. R. Ball, 62, Aug. 4, I898 (iSC); A. S. 
Hitchcock, 1290, Apr. 27, 1906 (ISC).__ Rapides Par.: R. W. 
Freckmann, 429, May 30, I983 (iSC); R. W. Freckmann, 959, 
May 29, 1964 (ISC). 
MARYLAND: Montgomery Co. : A. Chase, 2316, June 11, 1904 
(ISC). 
MISSISSIPPI: Tunica Co.: H. Eggert, _s. n., Sept. I6, 
1896 (iSC). Wilkinson Co.: R. W. Freckmann, 1751, June 4, 
1965 (ISC). 
NORTH CAROLINA: Beaufort Co.: R. W. Freckmann, 2113, May 
16, 1966 (iSC). Bertie Co.: R. W. Freckmann, 2090, May I5, 
1966 (iSC). Chatham Co.: A. E. Radford, 45080, July 3I, 1966 
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(iSC). Columbus Co.: C. A. VJeatherby, 6IOO, Apr. 17, 1932 
(us). Currituck Co.: R. VI. Freckiriann, 2099, Hay lo, I966 
(iSC). Davie Co.: R. W. Preckmann, 1538c, 1539, May 29, 
1966 (ISC). Duplin Co.: H. S. Ahles, 23995, Apr. 27, 1957 
fisc). Franklin Co.: R. W. Preckmann, 2077, May 15, 19^6 
(iSC). Granville Co.: R. W. Preckmann, 2075, Hay 15, 1966 
(ISC). Hyde Co.: R. V.'. Preckmann, 2112, May i6, i966 (iSC). 
Jackson Co.: R. X. Godfrey, 52036, Aug. 23, 1951 (-i-SO). 
Jones Co.: R. K. Godfrey and A. E. Radford, 52222, Apr. 20, 
1952 (iSC). Nash Co.: R. W. Preckmann, 555, June 3, 1963 
(iSC). Perquimans Co.: R. W. Preckmann, 1591, î'^ia.y 31, 1965 
(ISC;; R. W. Preckmann, 1596, May 31, 1965 Ij-SC). Robeson 
Co.: M. G. Lelong, 2512, June 3, 1963 (iSC). Stokes Co.: 
R. W. Preckmann, 1547, %ay 29, I965 (iSC); G. L. Pyr&h, 236, 
May 29, 1965 (ISC). Warren Co.: H. E. Ahles, 12848, May 24, 
1956 (ISC). 
SOUTH CAROLINA: Clarendon Co.: R. W. Preckmann, 2129, 
May 17, 1966 (iSC). Edgefield Co.: R. W. Preckmann, 1196, 
June 5, 1964 fisc). Greenville Co.: R. W. Preckmann, 1232, 
June 6, 1964 fisc). Greenwood Co.: R. W. Preckmann, 1208, 
June 6, 1964 (ISC). Lancaster Co.: H. D. House, 2551, July 
24, 1906 (US). York Co.: M. G. Lelong, 2611, June 6, I963 
(ISC). 
TENNESSEE: Campbell Co.: R. W. Preckmann, 667, June 7, 
1963 (ISC). Hardin Co.: D. Isely, 3227, May 4, 1944 (iSC). 
Montgomery Co.: R. W. Preckmann, 1289, June 9, 1964 (iSC). 
Shelby Co.: J. L. Tayloe, 237, May 12, 1962 (iSC). 
TEXAS: Bowie Co.: A. A. Heller and E. G. Keller, 4085, 
Aug. 11, 1898 (ISC); A. A. Heller and E. G. Heller, 4209, 
[ yot. 3, 1898 (iSC;. Brazos Co.: L. H. Pammel, _s. n., Aug., 
1888 (ISC). Harris Co.: D. Isely, 7652, Asr. I8. 190I (iSC). 
Polk Co.: B. C. Tharp, 43062, Apr. 25, 1937 (iSC). Waller 
Co.: P. W. Thurow, s_. n., Apr. 21, 1899 (iSC). 
VIRGINIA: County unknovrn: L. F. Ward, n., no date 
(us 558539). Halifax Co.: R. W. Preckmann, 1553, May 29, 
1965 (ISC); G. L. Pyrah, 251, May 29, 1965 (iSC). Norfolk 
Co.: R. W. Preckmann, 1573, I-iay 31, 1965 (iSC); T. H. 
Kearney, io33, May 9, i898 (iSC); T. H. Kearney, 1179, May 
16, 1898 (ISC); T. H. Kearney, I3O8, May 21, 1898 (iSC); 
T. H. Kearney, 1467, July 8, 1898 (iSC). Prince George Co.: 
R. W. Preckmann, 567, June 4, 1963 (iSC). Princess Anne Co.: 
T. H. Kearney, n., May 9, I898 (iSC). Smyth Co.: J. K. 
Small, n., June 13, 1892 (iSC). 
1$8 
Panicum laxlflorum X sp. (?) 
LOUISIANA: West Feliciana Par.: R. S. Cocks, 3510, 
June, 1907 (US). 
Panlcuai ciliatu:i var. ciliaturfl 
ALABAMA : Escambia Co.: A. S. Hitchcock, 1040, Aor. I8, 
1906 (us). Mobile Co.: ?. H. Kearney, 24, July 4, l895 (US); 
Collector unknown. May, 1909 (MO 1831743). 
FLORIDA: Columbia Co.: A. S. Hitchcock, 1019, Apr. I 6 ,  
1905 (us, ISC); A. S. Hitchcock, IO36, Apr. 17, 1906 (US); 
Duval Co.: R. Combs, 57, July, I898 (US); A. S. Hitchcock, 
993, Apr. 15. 1906 (us). lake Co.: G. V. Nash, 807, May I6, 
1894 (us, MO). î'Tadison Co.: R. Combs, 288, Aug. 2, I89S (US); 
R. W. Preckmann, 2212, May 22, I966 (iSC). 
GEORGIA: Glynn Co.: A. Chase, 7073, May 24, I916 (US). 
Mcintosh Co.: W. K. Duncan, 20333, July 20, 1956 (iSC). Ware 
Co.: R. W. Preckmann, 2143, May I8, 1906 (iSC). 
NORTH CAROLINA: Brunswick Co.: R. W. Preckmann, l640, 
June 1, 1965 (ïSC). Dare Co.: A. Chase, 3214, June 9, 1906 
(us). New Hanover Co.: A. Chase, 7165, May 31, I916 (US)j 
A. S. Hitchcock, 331, Aug., 1905 (US). Onslow Co.: A. Chase, 
3184, June 6, 19OÔ (US). 
SOUTH CAROLINA: Florence Co.: m. G. Lelong, 2503, June 
3, 1963 (ISC). Hampton Co.: A. Chase, 7108, May 26, I916 
Tmo). Orangeburg Co.: A. S. Hitchcock, n. Aug. I9, 1905 
(mo). Williamsburg Co.: R. K. Godfrey and R. m. Tryon, 425, 
July 10, 1939 (MO, US). 
TEXAS: Jasper Co.: E. R. H., s_. n., Nov. 27, 1902 (iSC). 
Panicurn ciliatum var. glabrescens 
ALABAMA: Baldwin Co.: S. M. Tracy, 7208, Apr. 26, I9OI 
(MO). 
FLORIDA: County unknown: A. S. Hitchcock, 762, Apr. 7, 
1906 (US); S. M. Tracy, 67IO, Apr. I8, 1900 (MO); S. M. 
Tracy, 7188, May 23, I9OI (MO). Brevard Co.: A. Predholm, 
5721, Mar. 13, 1903 (MO); A. Predholm, 6l44, Oct. 20, I903 
(iSC). Collier Co.: C. C. Deam, 65578, Dec. 29, 1948 (US). 
Dade Co.: A. S. Hitchcock, 112, Mar. I903 (US); A. S. Hitch­
cock, 689-2-, Apr. 2, 1906 (us); A. S. Hitchcock, 711, Apr. 
3, 1906 (us); A. S. Hitchcock, Amer. Gr. Nat. Herb. 86, 
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Mar. 3, 1903 (us); J. K. Small, C. A. Kosier, and G. K. 
Small, 6694, July 1, 1915 ( U S ) .  Dixie Co.: R. W. Preck-
mann, 1120, June 2, 1964 (iSC); R. VJ. Preokcann, 2210, 
May 22, i966 (iSC). Franklin Co.: Collector unknown, 
Biltmore herb. 6022a, no date, (MO). Jackson Co.: R. W. 
Freckmann, 1100, June 1, 1964 (iSC). Lee Co.; A. Chase, 
4150, Sept. 27, 1907 (us); A. A. Eaton, 1402, Mar. 23, 1905 
(us); A. S. Hitchcock, 432, July - Aug. I9OO (MO); H. 
Moldenke, 693, Fab. 19, 1930 (MO, US). Levy Co.: R. W. Pohl, 
7543, June 19, 1957 (iSC). Manatee Co.: A. S. Hitchcock, 
950, Apr. 14, 1906 (us); Sin-.pson, n., no date (MO 812902). 
Orange Co.: A. H. Curtiss, 6627, May 1$, 19OO (iSC). Pasco 
Co.: R. W. Freckmann, 2199, May 22, 1966 fiSC). Pinellas 
Co.: S. M. Tracy, 6698, Apr. 19, 1900 (MO); S. M. Tracy, 
6723, Apr. l4, 1900 (us). Santa Rosa Co.: S. M. Tracy, 
8411, May 29, 1908 (US). Seminole Co.: A. S. Hitchcock, 
772. Apr. 7, 1906 (us); A. S. Hitchcock, 827, Apr. 10, I906 
(MO;. Suwanee Co.: S. ?4. Tracy, 6727, Apr. 13, 1900 (US). 
MISSISSIPPI: Jackson Co.: S. M. Tracy, 6470, July 14, 
1899 (MO). 
Panicu:r; ciliaturn var. pubescens 
BRITISH HONDURAS: Toledo district; P. H. Gentle, 3748, 
Nov. 2, 1941 (MO). 
COLOMBIA: Santa Maria; K. H. Smith, i63, i898-i9oi 
(mo). 
PANAMA; Province of Code: P. H. .Allen, 772, Sept. 5, 
1938 (mo). Province of Panama: C. w. Dodge, A. A. Hunter, J. 
A. Steyermark, and P. H. Allen, 16884. Dec. 9, 193^ (MO); 
J. E. Ebinger, 908, Aug. 17, 196O (MO). . 
ARKANSAS: Baldvrin Co.: R. W. Freckmann, io5o, May 31, 
1964 (ISC); S. M. Tracy, 8422, May 2, I903 (US). 
FLORIDA: Duval Co.: A. H. Curtiss, 3597*, May, no year 
given (ISC, MO, US); A. H. Curtiss, 4031, May 20, 1893 (US, 
MO). Orange Co.: A. H. Curtiss, 6627, May 19, 1900 (MO). 
Walton Co.: E. G. Hume, £. n., May 22, 1940 (US). 
GEORGIA: Charlton Co.: R. W. Freckmann, ii69, June 4, 
1964 (ISC). Early Co.: R. M. Harper, 3642, Apr. 11, 1938 
(MO). 
LOUISIANA: Parish unknown: J. P. Joor, £. n., no date 
(mo 1838849). St. Tammany Par.: G. Arsene, 12109, May 1, 
1920 (mo). 
l60 
NORTH CAROLINA: Beaufort Co.: W. V/. Ashe, _s. n., July, 
1898 (iSC). Brunswick Co.: R. W. Freckmann, I653, June 1, 
1965 (ISC). Dare Co.: A. Chase, 3244, June 8, 1906 (US). 
Nev; Hanover Co.: A. Chase, 7l87g, 31, 1916 (US); A. S» 
Hitchcock, 1450, rlay 4, 1906 (iSC, US). Onslow Co.: A. Chase, 
3171, June 6, 1906 (U8j. 
SOUTH CAROLINA: Aiken Co.: H. W. Ravenel, s. n., June 1, 
1867 (mo). Georgetown Co.: 3. G. Boyce, K. C. Beeson, 1715, 
June 4, 1952 (ISC). 
TENNESSEE: County unlciov;n: P. Lamson-Scribner, n., 
July, 1890 (us). Coffee Co.: H. K. Svenson, 8953, Aug. 6, 
1938 (MO). 
TE)[AS: Robertson Co.: F. A. Barkley, 13528, Aug. 8, 
1943 (MO). 
VIRGINIA: Greensville Co.: M. L. Pernald and 3. Long, 
8557, July 15, 1958 (MO). Norfolk Co.: T. H. Kearney, I716, 
July 20, 1898 (ISC). 
Panicum ciliatu%; specimens intermediate between 
two varieties: 
STATE UNKNOWN: Collector unknown (Herb. Chapman), no 
date (MO 812904). 
FLORIDA: Columbia Co.: Vf. A. Silveus, 5815, May 6, 1940 (us). Franklin Co.: Collector unknown (Herb. Chapman), Apr. 
26, 1889 (MO 1831763). 
LOUISIANA: Calicasieu Par.: A. S. Hitchcock, 1162, 
Apr. 21, 1906 (US). 
MISSISSIPPI: Harrison Co.: A. Chase, 4365, Oct.9, 1907 (us). Stone Co.: S. McDaniel, 3106, May 6, I962 (MO). 
Panicum neuranthum var. neuranthum 
ARKANSAS: Jefferson Co.: H. Eggert, s. n., June 8, i898 
(MO). 
FLORIDA: County unknown: Chaoman, n., no date (XO 
1838825); S. M. ïr&cy, 7176, May 4, I9OI (US, MO). Charlotte 
Co.: G. E. LaRoche, l45, Apr. 28, I96O (US)j R. W. Pohl, 9155, 
Apr. 12, 1962 (ISC); W. A. Silveus, 5714, Apr. 26, 1940 (US). 
I6l 
Collier Co.: C. C. Deam, ôôC#8, Mar. l4, 1949 (US); R. W. 
Preokmann, 2190, May 21, 1966 (ISC). Dade Co.: A. S. Hitch­
cock, n.. Mar., 1903 (US); A. S. Hitchcock, 705, Apr. 3, 
1906 (ISC, MO, US); A. S. Hitchcock, 710, Apr. 3,^1906 (US); 
J. K. Small, C. A. Mosier, and C. T. Simpson, 6058, Mar. 15, 
1915 (us). Dixie Co.: R. V/. Preckmann, 1119, June 2, 1964 
(iSC). Lee Co.: G. R. Cooley, 2612, Apr. l4, 1954 (US); 
A. S. Hitchcock, 877; Aor. 11, 19OÔ (US); VJ. A. Silveus, 
5726, Apr. 27, 1940 (USl; W. A. Silveus, ô604, Oct. 14, 1940 
(us); J. H. Sirnoson, 298, Mar., I89I (MO); J. P. Standley, 
184. May 10, 1916 (%0); P. C. Standley, I285I, Fab. 28, 1916 
(us); P. C. Standley, 12918, Feb. 29, 19l6 (US). Manatee Co.: 
S. M. Tracy, 6711, Apr. 29, 1900 (US). Nassau Co.: R. W. 
Preckmann, 2147, May I8, 1966 (iSC). 
LOUISIANA: St. Bernard Par.: Tracy and Loyd, 459, Aug. 
18, 1900 (MO). 
MISSISSIPPI: Jackson Co.: S. M. Tracy, 4567, May 8, 
1898 (US). 
TEXAS: Anderson Co.: H. Eggert, n., June 9, 1899 
(MO). Kenedy Co.: J. R. Swallen, 10123, Apr. 24, 1949 (US). 
Panicum'neuranthum var. ovinum 
FLORIDA: Pinellas Gov: S. M. Tracy, 7166, May S, I9OI 
(ISC, MO, us ) .  
LOUISIANA: Calicasieu Par.: A. S. Hitchcock, 1131, Apr. 
21, 1906 (us). Jeff Davis" Par.: E. J. Palmer, 7626, May 
15, 1915 (MOj. 
MISSISSIPPI: Jackson Co.: S. M. Tracy, 4616, May 6, 
1898 (US). 
TSXiiS: Colorado Co.: W. A. Silveus, 4l47, Apr. lo, 1939 
(us). Dallas Co.: J. Reverchon, IO87, Sept., l879 (MO); 3. 
Reverchon, 2365, I883 (MO). Kenedy Co.: C. L. Lundell, 
14965, Apr. 24, 1949 (us). Jefferson Co.: J. Reverchon, 
4155-^, Apr. 24, 1903 (MO). Smith Co.: J. Reverchon, 2868, 
May 8, 1902 (MO); J. Reverchon, 3535B, May 15, 1902 (MO). 
Trinity Co.: P. D. Goodruna, 4^, Apr. 20, 1936 (US). Upshur 
Co.: J. Reverchon, 2352, May 27, 1907 (MO). Waller Co.: 
A. S. Hitchcock, 1172, Apr. 24, I906 (US); A. S. Hitchcock, 
1192, A-or. 24, 1906 (ISC, US); A. S. Hitchcock, 1222, Apr. 
24, 1906 (US); Tnurow, s. n., May 1, I906 (US). Wood Co.: 
J. Reverchon, 4137, May 13, 1903 (MO). 
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Panicum aciculare 
CUBA: Province unknown: A. S. Hitchcock, c_. n., Mar. 
16, 1906 (ISC). 
ALABAMA: Bullock Co.: M. G. Lelong, 2436, June 1, 1963 
(ISC). Mobile Co.: R. W. Freokmann, 2235, 24, I966 (iSC). 
Montgomery Co.: Justice and Isely, 78, Oct. 24, 1944 (iSC). 
ARKANSAS: Little River Co.: R. W. Freckmann, 933, May 28, 
1964 (ISC). 
FLORIDA: Bay Co.: W. a. Silveus, 4004, Apr. 21, 1939 (us); W. A. Silveus, 4156, Apr. 29, 1939 (US). Holmes Co.: 
R. W. Preckrnann, 2220, May 23, 1966 (iSC). Jackson Co.: R. 
W. Freckmann, 1099, June 1, 1964 (iSC). Leon Co.: N. C. 
Henderson, 64-403, Aug. 7, 1964 (iSC). Nassau Co.: R. V/. 
Freckmann, 2146, and 2149, May i8, i966 (ISO). Okaloosa Co.: 
R. W. Freckmann, 1062, May 31; -964 (ISO). Pasco Co.: A. H. 
Curtiss, 6639, May 24, I9OO (iSC). Wakulla Co.: R. VI. Freck­
mann, 1108, and 1109, June 1, 1964 (iSC). 
GEORGIA: Burke Co.: R. I.'. Freckmann, 1184, June 4, 1964 
(iSC). Charlton Co.: R. W. Freckmann, 1165, ii67, and ii71, 
June 4j 1964 (ISC'). Jenkins Co.: R. W. Freckmann, 518, and 
52OA, June 2, 1963 (ISC); M. G. Lelong, 2479, 2480, and 2482, 
June 2, 1963 (i-SC'-. McLuffie Co.: R. VJ. Freckmann, 1694, 
June 2, 1965 ( ISC) .  Richmond Co.:  R.  VJ. Freckmann, ii87, 
June 5, 1964 (ISC). Tattnall Co.: R. W. Freckmann, 2l40, 
May 18, 1966 (iSC). Washington Co.: M. G. Lelong, 2470, June 
1, 1963 (ISC). 
LOUISIANA: Ouachita Par.: R. W. Freckmann, 1762, June 5, 
1965 (iSC). Rapides Par.: R. VJ. Freckmann, 965, and 967, May 
29, 1964 fisc). Red River Par.: R. VJ. Freckmann, l403. May 
29, 1964 (ISO). St. Tammany Par.: R. W. Freckmann, 990, May 
30, 1964 (iSC). 
MISSISSIPPI: Jackson Co.:  D.  G. DeLisle, 675, Aug. 28, 
1961 (ISC). Hancock Co.: M. G. Lelong, 2404, May 3I, 1963 
(ISC); R. W. Pohl, 9241, Apr. I8, 1962 (iSC). Harrison Co.: 
R. W. Freckmann, 992, and 993, May 30, 1964 (iSC). 
NORTH CAROLINA: Beaufort Co.: R. W. Freckmann, i6ioà, 
May 31, 1965 (iSC). Brunswick Co.: R. W. Freckmann, l646, 
June 1, 1965 (ISC). Craven Co.: A. E. Radford, 44860, July 
5, 1966 (ISC). Dare Co.: W. W. Ashe, 6451, June, 1898 (iSC); 
W. W. Ashe, _s. n., June 10-July 6, i898 (iSC). Durham Co.: 
W. W. Ashe, _s. n., June, i898 (MO). Halifax Co.: M. G. Le­
long, 2546c, June 3, 1963 (iSC). Johnston Co.: R. W. Freck-
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mann, 549, June 3, 1963 (ISO); M. G. lelong, 2525, aad 253%, 
June 3, 1963 ( ISO) .  Nov; Hanover Co.: A. S. Hitchcock, 1447, 
May 4, 1906 ( ISO);  A.  S .  Hitchcock, 1473, K&y 4, I906 ( ISO) .  
Robeson Co.: M. C-. Lelong, 25IO, June 3, I963 (iSC). 
SOUTH CAROLINA: Orangeburg Co.: A. S. Hitchcock, 195, 
Aug.  15, 1905 ( ISC);  A.  S .  Hitchcock, 1375, May 2, 1906 ( iSC) .  
TEXAS: Hardin Co.: J. R. Swallen, 10342, May 2, 1949 (us). Tyler  Co. :  J. R. Swal len,  IO35O, May 3, 1949 (US) .  
VIRGINIA: Nanseriiond Co. : L. 3. Smith, and A. R. Hodg-
don, PI. Exsic. Gray. 917, Aug. 12, 1939 (ISC). Southhamp­
ton Co.: M. L. Fernald, and B. Long, 8080, June I6, 1938 
(MO, US). 
Panicum an^austifollum 
ALABAMA : Baldwin Co.: H. W. Preckmann, 104l, May 31, 
1964 (ISC). Chilton Co.: Earle, n., June 6, I9OI (iSC). 
Escambia Co.: A. S. Hlûchcock, 1054,.Aor. I8, I906 (iSC). 
Mobile Co.: B. F. Bush, 217, Aug. 5, 1897 (MO); K. K. Mac­
kenzie, 4099, June 3, 1909 (MO). 
ARKANSAS: Hempstead Co.: B. P. Bush, 5667, May 21, 1909 
(MO). 
FLORIDA: County unknown: A. Chase, 7042, May 20, I916 
(US);  S .  M.  Tracy,  7371, Dec\  6, I9OI ( iSC) .  Brevard Co. :  
A. Chase, 3991, Sept. 16, 1907 (MO. US). Citrus Co.: R. W. 
Preckmann, 2205, May 22, 1966 (iSCj. Columbia Co.: A. W. 
Bitting, 25, Mar. 20, 1892 (MOJJ D. Isely, and D. K. v/emple, 
Sept. 9, 1964 (iSC). Dade Co.: A. S. Hitchcock, _s. n., Mar. 
29, 1906 (ISC); R. W. ?ohl, 7575, June 22, 1957 (iSCj; J. K. 
Small, and C. A. Hosier, 5587, Feb. 28, 1915 (US). Duval Co.: 
J. R. Churchill, s_. n., Apr. 19, 1897 (MO); A. H. Cur t is s, 
s. n., no date (ISC 9856); A. H. Curtiss, _s. n., Mar., 1893 
CMO7; A. H. Curtiss, 3583, Apr., year not given (iSC); A. H. 
Curtiss, 3587, Oct., year not given (iSC, MO); A. H. Curtiss, 
4028, Apr. 29, 1893 (MO, US); A. H. Curtiss, 4678, Apr. 25, 
and Nov, 22, 1894 (ISO, MO); A. S. Hitchcock, n., Apr. ,  
1903 (ISO). Escambia Co.; Combs, 516, Aug. 17, 1^98 (US) .  
Hillsborough Co.: A. S. Hitchcock, 980, Apr. l4, I9O6 (ISC. 
us). Holmes Co.: R. W. Preckmann, 2223, May 23, 1966 (ISCj. 
Jackson Co.: R. W. Preckmann, 1093, and IO98, June 1, 1964 
(ISC). Jefferson Co.: Combs, 298, Aug. 4, 1898 (US); R. W. 
Pohl, 9224A, Apr. 17, 1962 (ISC). Lake Co.: G. V. Nash, 598 
May 1-15, 1894 (MO). Lee Co.: A. Chase, 4179, Sept. 27, 1907 
(US). Levy Co.: E. West, 173-97, Sept. 8, 1936 (US). Madi-
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—son Co.: Combs, 231, July 30, I898 (US). Manatee Co.: A. S. 
Hitchcock, 964, Apr. 14, I906 (US)j S. M. Tracy, 670S, May 
7, 1900 (us); S. K. Tracy, 6713, Kay I6, 1900 (%0). Marion 
Co.: R. W. Freckmann, 21^4, May 19; 1966 (iSC), Okaloosa Co.: 
S. M. Tracy, 9144, Aor. 24, I9O8 (MO). Orange Co.: Combs 
and Baker, IO37, Sept. 20, I898 (US). Pinellas Co.: S. M. 
Tracy, 7163, May 23, 1901 (iSC, MO). Santa Rosa Co.: R. vJ. 
Preokmann, 2228, May 23, 1966 (ISC). Suwannee Co.: S. M. 
Tracy, 6727, Apr. 13, I9OO (MO). Volusia Co.: A. S. Hitch­
cock, A^er. Gr. Nat. Herb. 93, Mar. 8, I903 (MO). Walton 
Co.: R. W. Preckmann, 1075, June 1, 1964 (iSC)j S. M. Tracy, 
9014, May 19, 1906 (MO). 
GEORGIA: Bullock Co.: R. M. Harper, 823, June 7, 1901 
(MO). Decatur Co.: A. Cronquist, 5478, July 0, 1948 (MO). 
Dougherty Co.: S. M. Tracy, 36l4, Aug. 20, 1897 (US). Effing­
ham Co.: R. I'/. Precknann, 1175, June 4, 1964 (iSC). Evans Co. 
R. V/. Preci-onann, 2135, May l3, I966 (iSC). Glynn Co.: A. 
Chase, 7063, May 24, I916 (Us). Jenkins Co.: R. M. Haroer, 
757, Summer, I9OI (MO); M. G. lelons, 2484, June 2, 1963 (iSC) 
Mcintosh Co.: Vi. H. Duncan, 20647, Oct. 15; 1956 (iSC). Upson 
Co.: R. W. Preokcann, 497> June 1, 1963 (iSC); M. G. Lelong, 
2453, June 1, 1963 (iSC).' 
LOUISIANA: Rapides Par.: M. G. Lelong, 2400B, May 30, 
1963 fisc). St. Bernard Par.: S. M. Tracy, 459Â, Aug. I8, 
1900 (MO). St. Tammany Par.: G. Arsene, 12113, May 1, 1920 
(MO). 
MISSISSIPPI: Harrison Co.: R. W. Precknann, 991, May 30, 
1964 (ISC); R. W. Preokmann, 1014, May 30, 1964 (iSC). Jack-
son Co.: D. isely, ana D. K. Wemple, 9111, Sept. 2, 1964 (iSC) 
S. M. Tracy, n., Aug. 1, I89I (iSC). 
NORTH CAROLINA: Co. unknown: A. Chase, 3037, June 2, I906 
(iSC). Beaufort Co.: W. VJ. Ashe, _s. n., June 10-July 6, 
1898 (ISC). Halifax Co.: M. G. Lelong, 2540, June 3, 1963 
(iSC). Johnston Co.: M. G. Lelong, 2524, and 2527, June 3, 
1963 (iSC). New Hanover Co.: A. Chase, 3120, June 4, I906 (US) 
A. Chase, 3156, June 5, I906 (iSC, MO); A. Chase, 4581, Oct. 
19, 1907 (iSC). Orange Co.: W. W. Ashe, n., June, 1097 
(iSC); W. W. Ashe, s_. n., June 6-28, I898 (US). 
SOUTH CAROLINA: Beaufort Co.: J. R. Churchill, n., 
Apr. 30, 1917 (MO); J. R. Churchill, s. n., May 5, 1917 (MO); 
J. R. Churchill, s_. n., May 6, 1917 ( MO ). Clarendon Co.: 
R. W. Freckmann, 2128A, May 17, 1966 (iSC). Edgefield Co.: 
R. W. Preckmann, 1205, June 5, 1964 (iSC). Florence Co.: M. 
G. Lelong, 2501, and 2506, June 3, 1963 (iSC). Georgetown Co. 
R. K. Godfrey and R. M. Tryon, I367, Aug. 11, 1939 (MO); 
Orangeburg Co.: A. S. Hitchcock, s_. n., Aug. I7, 1905 (ISC); 
A. S. Hitchcock, 1373è, May 2, 1906 TlSC). Pickens Co.: H. D. 
15:3 
House J 3433, M&y 28, 1937 (%0). Spartanburg Co.: R. VJ. 
Freckmann, 643A, 643, and 646, June 6, 1963 (iSC). York Co.: 
M. G. Lelong, 2612, and 2613, June 6, I963 (iSC). 
TENNESSEE: Franklin Co.; H. K. Svenson, 9305, June 24, 
1938 (MO). 
TEXAS: Co. unknovrn: J. Reverchon, 2849, I 6 ,  1902 
(mo); J. Reverchon, 4l67, May 5, 1903 (MO). Gregg Co.: H. 
Eggert, n., Apr. 19, l899 (%0). Harris Co.: H. Eggert, 
n., Aor. 24, 1899 (XO). Jefferson Co.: J. Fieverchon, 
4159, Aar. 25, I903 (%0). Salth Co.: J. Referchon, 2863, 
May 8, 1902 (MO); J. Raverchon, 3535, %ay 15, 1902 (MO). 
VIRGINIA: Dinwiddle Co.: M. L. Fernald, and B. Long, 
8560, July 16, 1938 (us). Norfolk Co.: Vasey, £. n., loj4 
(ISC 87437). Prince George Co.: R. \J. Precknann, 156I, 1562, 
May 30, 1965 (ISC); %. G. Lelong, 2552, June 4, I963 (iSC). 
Princess .Inne Co.: A. Chase, Amer. Gr. Nat. Kerb. 90, June 25, 
1905 (MO); T. H. Kearney, I369, May 27, I898 (iSC). 
Panicum consansuineu^ 
ARKANSAS: little River Co.: R. VJ. rreckmann, 934, May 
28, 1964 (ISC). Miller Co.: A. A. Heller, and E. G. Heller, 
4238, Sept. 8, 1898 (ISC, MD). 
FLORIDA: Jackson Co.: R. V/. Freckmann, 1095, June 1, 
1964 (iSC). Nassau Co.: R. W. Freckmann, 2148, May iS, I966 
(iSC). Santa Rosa Co.: R. W. Freckmann, 2225, and 2226, May 
23, 1966 (iSC). VJakulla Co.: R. VJ. Freckmann, IIO6, June .1, 
1964 (ISC). 
GEORGIA: Jenkins Co.: M. G. Lelong, 2475, June 2, I963 
ISC). Tattnall Co.: R. VJ. Freckmann, 2138, May iS, I966 
iiOUiSIANA: Calicasieu Par.: A. S. Hitchcock, n., 
1903 (ISC 243010); A. S. Hitchcock, n^, Apr. 21, I906 
(us); A. B. Langlois, 8_. n., May 25, l8b4 (US). Livingston 
Par.: R. VJ. Freckmann, 972, May 30, 1964 (ISC). St. Tammany 
Par.: R. VJ. Freckmann, 977, May 30, 1964 (iSC); W. T. Penfound, 
3 6 -1 1 8 ,  May 7, 1936 ( u s ) .  
MISSISSIPPI: Hancock Co.: R. VJ. Freckmann, 1743, June 4, 
1965 (ISC); M. G. lelong, 24C5, and 2406, May 31, 1963 (iSC). 
Jackson Co.: A. S. Hitchcock, IOÔ9, Apr. 19, I906 (iSC-, US); 
S. M. Tracy, 2873, Aug. 1, 1894 (US); S. M. Tracy, 4589, 
Apr. 4, 1898 (MO). 
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NORTH CÀROLIN.-i: Beaufort Co. : R. W. ?recl<raar.n, I 6 I I ,  
May 31, 1965 (iSC). Brunswick Co.: R. W. Frecicr.ann, 1645, 
June 1, 1965 (ISC). Dc.re Co. : A. Chase, 3230, June 9, IQGc 
(us). Onslow Co.: R. VJ- Preckmann, I6IT, Ky-v 31 ^  19^5 (I3C). 
Perquimans Co.: R. W. Preck;;:ann, 1594, May 31, I965 (iSC); 
G. L. Pyrah, 273, M&y 31. 1965 (iSC). Robeson Co.: W. B. 
Fox, 5556, Oct. 6, 1951 (ISC). 
SOUTH CAROLINA: Beaufort Co.: J. R. Churchill, s. n., 
May 5, 1917 (mo). Clarendon Co.: R. w. ?reckraann, 2127, %ay 
17, 1966 (ISC). Florence Co.: m. C-. Lelong, 2500, and 2502, 
June 3, 1963 (ISC). Georgetown Co.: S. G. Eoyce, and K. C. 
Beeson, 1714, June 4, 1952 (iSC). Orangeburg Co.: A. S. 
Hitchcock, 1373, M&y 2, I906 (US). 
TSvLlS: County unknown: S. C. Nealley, n., I887 (mo 
1838793)' Hardin Co.: e. J. Palmer, 9576, Apr.26, I916 
(mo). Harris Co.: H. Eggert, n., Apr. 21, l899 (mo). 
Orange Co.: J. Reverchon, 41567 Apr. 25, 1903 (mo). Upshur 
Co.: J. Reverchon, 2485, May 27, 1901 (mo). 
VIRGINIA: Greensville Co.: M. L. Fernald, and B. Long, 
8062, June 8, 1938 (us). Princess Anne Co.: A. s. Hitch-
cock, 198, June 27, 1905 (US). 
intermediate between Panicum aciculare and _P. ovinum 
TEXAS: Aransas Co.: 3. 0. Tharo, 50-6, Apr. 6, 1950 
(ISC). 
Intermediate between Panicum aciculare-
and P. anaustifolium 
FLORIDA: Dixie Co.: R. W. Preckmann, 2208, May 22, I966 
(ISC). 
SOUTH CAROLINA: Clarendon Co.: R. W. Preckmann, 2128B, 
May 17, 1966 (ISC). 
Pan! cum m a 1 a c 0 ph y 11 urn Nash 
ARKANSAS: County unknown: B. P. Bush, 14874, June 12, 
1935 (%0). Nevada Co.: B. P. Bush, 263, May 14, 19OO (MO). 
V,'^..shington Co. : A. S. Hitchcock, Amer. Gr. Nat. Herb. 404, 
Aug. 3, 1918 (MO). Yell Co.: M. G. Lelong, 2365, May 28, 
1963 (ISC). 
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MISSOURI: Dent Co.: J. H. Kellogg, 65, Aug. 28, I909 
MO). Now Madrid Co. : J. A. Steyerrnark, 69667, May I8, 1950 
MO). Newton Co.: R. W. Freckmann, 889, Kay 27, 1964 (iSC). 
OKLAHOMA: Coal Co.: M. Hopkins, A. Nelson, and H. Nelson, 
1053, Kay 4, 1945 (I'lO). Comanche Co.: P. Buck, Toi, Sect. 26, 
1964 (ISC); P. B. KcMurry, 688, May 25, 1939 (MO;. Creek Co.: 
B. P. Bush, 1108, May 5, 1895, (%0); B. F. Bush, 1228, May 
19, 1895 (KO). Garvin Co.: U. T. Waterfall, 5609, Oct. 23, 
1945 (mo). Marshall Co.: G. j. Goodman, 6095, June 20, 19:?5 
(ISC). Murray Co.: W. H. Emig, 687, July 1, I916 (MO); M. 
Hopkins, II6I, Nov. 6, 1936 (iSC)j U. T. Waterfall, 6OIO, 
May 3, 1945 (MO). Osage Co.: J. Sngleman, 328, Sept. 13; 
1937 (ISC). Rogers Co.: 3. F. Bush, 1223, Kay 14, 1895 (KO). 
TEXAS: Dallas Co.: H. Eggert, Sy ru, June 26, l899 (MO); 
J. Heverchon, I83I, May J ,  1900 (MOj; J. Reverchon, iS^O, 
Aug. 26, 1900 (MO); J. Reverchon, 2362, May 21, I9OI (MO). 
Hood Co.: H. Zggert, s_. n., yisjy 5, 1900 (MO). Palo Pinto Co.: 
S. M. Tracy, 7943, June 4, 1902 (MO). Navarro Co.: J. Rever­
chon, 3534, Sept. 27, 1902 (MO). 
Panicum ravenelii Scribn. and Merr. 
ALABAMA: Colbert Co.: D. Isely, 3431, May 28. 1944 (iSC). 
Fayette Co.: R. VJ. Freckmann, 2247, May 2^, 1966 (iSC). Macon 
Co.: R. W. Freckmann, 1711, June 2, I965 (iSCl. McDuffie 
Co.: R. w. fTeckmann, I687, June 2, I965 (iSC). Mobile Co.: 
R. W. Freckmann, 2230, May 24, I966 (iSC). 
ARKANSAS: Hemestead Co.: B. F. Bush, 2526, Apr. 30, I905 
(MO). Miller Co.: B. ?. Bush, 5789, June 9, 1909 (MO). Pope 
Co.: R. W. Freckmann, 379, May 28, I963 (iSC); M. G. Lelong, 
2356, May 28, 1963 (ISC). 
DISTRICT of columbia: E. S. Steele, s. n., June 12, i9oo 
(MO). 
GEORGIA: Jenkins Co.: R. W. Freckmann, 517, June 2, I963 
(ISC). 
LOUISIANA: Natchitoches Par.: m. G. Lelong, n.. Aor. 
22, 1959 (ISC); M. G. lelong, s.. n.. May I8, 1959 (iSC); ML G. 
Lelong, s_. n., June 15, 1959 (ISCJ. Ouachita Par.: R. VJ. 
Freckmann, 1765, June 5, 1965 (iSC); A. S. Hitchcock, 1288, 
Apr. 27, 1906 (ISC). 
MISSISSIPPI: County unknown: S. M. Tracy, 4573, May 9, 
1898 (mo). Itawamba Co.: R. W. Freckmann, 2251, May 25, I966 
(ISC). 
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MISSOURI: County unknown : B. F. Bush, 5, June 5, 1399 
(mo); B. ?. Bush, 4711, May 25, 1907 (MO). iron Co.: J. R. 
Churchill, Sy May 25, 1918 (MO). Oregon Co.: J. A. 
Steyerinark, 5^14, May 25, 1938 (M O;. Ozark Co.: J. A .  
Steyermark, 22853, July 1, 1937 (iSC). Texas Co.: J. A. 
Steyermark, 19079, Kay 25, 1935 (MO). 
NORTH CAROLINA: Halifax Co.: M. G. Lelong, 25^5, June 
3, 1963 (iSC). Nev; Hanover Co.: A. S. Hitchcock, /iraer. Gr. 
Nat. Herb. 173, Aug. 29, 1905 (MO). Robeson Co.: R. W. 
Freckmann, 539, June 3, 1963 (iSC). 
OKMHOi'iA: Atoka Co.: M. Hopkins and M. Van Valkenburgh, 
4151, May 19, 1939 (ISC). 
SOUTH CAROLINA: Aiken Co.: H. W.' Ravenel, n., May 
28, 186? (MO); Florence Co.: R. W. Freckmann, 15^70, June 1, 
1965 (ISC). Oconee Co.: H. D. House, 2200, May 22, I906 
(MO). Pickens Co.: H. D. House, 3439, May 2d, 1907 (MO). 
York Co.: M. G. Lelong, 2615, June 6, 1963 (iSC). 
T2XfiS: County unknown : J. Reverchon, 1882, May 21, 
1900 (MO). 
VIRGINIA: Henrico Co.: J. R. Churchill, s. n., May 13, 
1894 (KO). 
Panicurfl xanthophysuni Gray 
CANADA: ONTARIO: Carleton Co.: H. A. Senn, 718, July I6, 
1938 (mo). Hastings Co.; J. Macoun, n., June, I867 (iSC, 
MO). Parry Sound Co.: J. H. Soper and C. E. Heidenreich, 
8750, July 14, 1959 (MO). 
QUEBEC: County unknown: Rolland, 6087, June 23, 1917 
(mo). Deux Montagnes Co.: F. L-m. Lalonde, PI. Exsic. Gray. 
521, 1932 (iSC, MO). Richelieu Co.: Marie-Victorin, Rolland-
Germain, M. Raymond, and A. Champagne, 7404, June 25, 1944 
(MO); C. G. Pringle, s_. n., Aug. 4, 1879 (MO). Terrebonne 
Co.: S. Rouleau, 2500, Aug. 10, 1939 (MO). 
MA. INE : Lincoln Co.: J. R. Churchill, n., July 17, 
1903 (MO). Peneboscot Co.: M. L. Fernald, 345, July 26, 1895 
(%0); K. K. Mackenzie, 3207 and 3208 July 4, 1908 (MO). York 
Co.: M. L. Fernald and B. Long, 12549, Aug. 10, I916 (MO). 
MASSACHUSETTS: Pnrkshlre Co.: J. R. Churchill, s_. n., 
Aug. 1, 1920 (ISC, 1-.,/. 
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MICHIGAN: Cheboygan Co.: J. H. Ehlers, 2000, July 8, 
1922 (ISO); ?. C. Gates and M. T. Gates, 106l2 July 21, 
1917 (KO); H. A. Gleason and H. A. Gleason, Jr., 43, June 29, 
1933 (iSC); L. H. Shinners, 13378, June 3G, 1952 (ISO). 
MINNESOTA: Cass Co.: R. W. Pohl, 8oii, July 19, 1959 
(iSC). Clearwater Co.: G. Alton, n., July, I89I (%0); 
J. H. Sandberg, 1019, June 24, i89i (iSC). Koochiching Co.: 
J. W. Moore and M. F. Moore, 11002, Aug. i6, 1939 (iSCj. 
NSW HAMPSHIRE: County unknown, J. Blake, n., July 12, 
1867 (MO 773171). Coos Co.: W. Deahe, 2- 2', Jul? 25, 1884 
•iSC); VI. Deane, Amer. Gr. Nat. Herb. 222, July 19, 1914 
(MO); A. H. Moore, 4107, June 25, 1908 (iSC); A. S. Pease, 
27701, Sept. 21, 1939 (ISC). 
NSW JERSEY: County unknown: K. K. Mackenzie, 4l80, 
July 4, 1909 (MO). 
NEW YORK: County unknown: A. Gray, Gram, et Cyp. 28, 
no date (mo 1838829)• Chemung Co.: S. J. Smith and C. 
Rogerson, 3234, June 21, 1947 (mo). Oneida Co.: H. D. House, 
16330, July 5, 1929 (mo). Saratoga Co.: G. W. Clinton, n., 
1867 (MO 1838840). Tompkins Co.: P. P. Metcalf, 5556, July 
14, 1916 (mo). 
VERMONT: Addison Co.: D. L. Button, s_. n., July 30, 
1923 (mo). Caledonia Co.: F. Blanchard, s. n., July 27, i88i 
(mo). Chittenden Co.: Carey, _s. n., l84l (mc 1838837 )• Rut­
land Co.: D. S. Carpenter, _s. n., no (ISO 86294). 
WISCONSIN: Brown Co.: J. H. Schuette, s_. n., July I5, 
1883 (MO).' Jackson Co.: T. J. Hale, S; n., i86i (MO 1838838); 
T. G. Hartley, 4867, July 23, 1958 (ISC). Oneida Co.: R. 
Hoffmann, n., July 1, I918 (MO). Sauk Co.: H. Sggert, 
8^. n., July 13, 1903 (MO); Vilas Co.: R. W. Freckmann, l84l, 
June 29, 1965 (ISC). 
Panicum leibergli 
ILLINOIS: Du Page Co.: L. M. Umbach, 335i, June I5, I909 
(ISC). Stark Co.: V. H. Chase, 46l, June 6, 1899 (iSC); V. 
H. Chase, Amer. Gr. Nat. Kerb. 175, June 27, 1907 (ISC). 
IOWA : Adair Co.: P. C. Stewart, n., June 25, I89I 
(iSC). Allamakee Co.: L. H. Pammel, 932, July 23, 1897 (iSC). 
Boone Co.: R. W. Freckmann, 1934, July i6, I965 (iSC); M. G. 
Lelong, 2074, June 8, I962 (iSC); E. Scholz, 20, June 25, 1954 
(iSC). Buena Vista Co.: H. A. Roberts, 3336, July, 19oi (iSC). 
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Chickasaw Co.; V f .  D .  Spiker, 8_. n . ,  June 28, 1926 (iSC). 
Clay Co.: A. Hayden, 708, June 27, 1936 (iSC). Clayton Co.: 
3. Shimek, s_. n., June 15, 1923 (iSC). Clinton Co.: L. K. 
Pamr.iel. 1443 ^ Sept. 9; I898 (iSC). Davis Co.: A. Hayden. 
10974, June 28, 1938 (iSC). Dela.ware Co.: B. Shi^ek, n., 
May 31J 1923 (iSC). Dickinson Co.: A. Hayden, 3137, July 7, 
1942 (iSC). Dubuaue Co.: R. W. Preckmann, I863, July 6, 
1965 (JSC). Emmett Co.: M. G-. Lelong, 2l82, July 6, 1962 
(iSC)., Franklin Co.: P. H. Monson, 2001, June 22, 1956 (iSC). 
Grundy Co.: A. E. Paddock, 3206, June 22, I9OI (iSC). Guth­
rie Co.: M. G. Lelong, 2164, July 2, I962 (iSC). Hamilton 
Co.: ?. H. Monson, 1928, June 21, 1956 (ISC). Hardin Co.: 
M. G. Lelong, 215O, dune 25, I962 (iSC). Howard Co.: M. G. 
Lelon;i, 2206, July 10, 1962 (iSC). Johnson Co.: M. P. Somes, 
761, June 20, 1907 (iSC). Koosuth Co.: R. W. Pohl, 7l4l, 
July 21, 1951 (ISC). Lyon Co.: R. L. McDlll, 159, June 21, 
1952 (iSC). Muscatine Co.: B. Shimek, s_. n., May 26, 1923 
(iSC). O'Brien Co.: 3. Shimek, n., June 22, 1930 (iSC). 
Osceola Co.: P. K. Monson, 2305, June 26, 1956 (iSC). Palo 
Alto Co.: A. Hayden, 627, June 22, 1936 (ISC). Pochahontas 
Co.: R. L. McDill, 124, June 20, 1952 (iSC). Sac Co.: P. H. 
Monson, 1822, June 13, 1956 (iSC). Story Co.: C. E. Bessey, 
4, June 8, 1875 (:SC); R. W. Preckmann, 1877, June 20, 1965 
(iSC)j R. W. Preckmann, 1925, June I8, I965 (iSC). Union 
Co.: M. G. Lelong, 2087, June 15, 1962 (iSC). Webster Co.: 
M. G. Lelong, 2137, June 22, 1962 (iSC). Winneshiek Co.: 
M. G. Lelong, 2218, July 11, I962 (ISC). 
KANSAS : Riley Co.: A. S. Hitchcock, 2504, May 30, 1908 
(ISC). 
MINNESOTA: County unknown : L. M. Humphrey, n., June 4, 
1929 (ISC 138413 and 138337). Kanabec Co.: J. W. Moore and 
R. M. Tryon, 17464, June 28, 1945 (iSC). Rock Co.: P. John­
son, 299, June l4, 1941 (iSC). Winona Co.: J. K. Holzinger, 
1896, (ISC). 
PENNSYLVANIA: Centre Co.: H. A. Wahl, 1035A, July 10, 
1941 (ISC). 
NORTH DAKOTA: County unknown: J. Lunell, s. n., July 9, 
1915 (ISC 144583). 
WISCONSIN: Barron Co.: H. H. litis, 7984, Aug. 24, I956 
(iSO). La Crosse Co.: L. H. Pammel, 10, July 23, I897 (iSC). 
RacireCo.: S. C. Wadmond, 3426X, June 23, 1900 (iSC). 
Panicum olizosanthùs var. oli^osanthes 
ARKANSAS: Boone Co.: J. P. Brenckle, 40-230, May 27, 1940 
(MO). Yell Co.: M. G. Lelong, 2362, May 28, I963 (iSC). 
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ALPi-BAMÀ: Bullock Co.: H..W. Preckmann, 475> June 1, 1963 
(ISC); M. G. Lelong, 2433, June 1, I963 (iSC). Macon Co.: 
R. W. Preclciann, I7IOA, June 2, 1965 (iSC). Washington Co.: 
R. V/. Freckraann, 2240, Kay 24, I966 (iSC). 
DEMV/AR3: Sussex Co. : A. S. Hitchcock, Amer. Gr. Nat. 
Hero. 169, June I8, 1905 (MO). 
FLORIDA: Duval Co.: A. H. Curtiss, 5864, Apr. 21, 1897 
(ISO. r-îO). Jefferson Co.: R. W. Pohl, 9220, Apr. 17, 1962 
(ISC). 
GEORGIA: Burke Co.: R. Vi. Preckmann, II82, June 4, 1964 
(iSC). Clarke Co.: A. Cronquist, 4625, Aug. 31; 1947 U'-O); 
R. M. Harper, 146, July 4, 19OO (MO). Mcintosh Co.: vJ. H. 
Duncan, 20303, July 17, 1956 (iSC). Richmond Co.: A. Cuth-
"oert, 1121, May 12, 1907 (iSC); R. VJ. Preckmann, II88, June 
5, 1964 (ISC). Suzter Co.: W. H. Duncan, 2341, Kay 11, 1940 
(%0). Washington Co.: R. W. Preckmann, 502, June 1, 1963 
(ISC); M. G. Lelons, 246l, June 1, 1963 (iSC). 
LOUISIANA: Nazchitoches Par.: K. G. Lelong, s_. n., Kay 
11, 1959 (ISC); M. G. Lelong, s. n^, July 20, 1959 (-SC); E. 
J. Palmer, 9467, Apr. 17, I916 (MO). Rapides Par.: R. W. 
Preckmann, 431, May 30, 1963 (iSC); M. G. lelong, 2393, May 
30, 1963 (ISC). 
MISSISSIPPI: Lafayette Co.: S. HcDaniel, 929A, June 8, 
1958 (MO). 
MISSOURI: Stoddard Co.: J. A. Steyermark, 80336, Oct. 
17, 1955 (ISC). 
,• NORTH CAROLINA: Dare Co. ; R. W. Preckmann, 2106, May 16, 
1966 (iSC). New Hanover Co.: A. S. Hitchcock, Amer. Gr. Nat. 
Herb. 172, Aug. 28, 1905 (MO). Rowan Co.: A. A. Heller, 
14151, July 21, 1926 (MO). 
SOUTH CAROLINA: Aiken Co.: H. Eggert, n., May 27, 
1899 (MO); H. W. Ravenel, S_. n., May 29, 1867" (MOJ. Bamberg 
Co.: R. W. Preckmann, 2132, May I7, 1966 (iSC). Beaufort 
Co.: J. R. Churchill, s_. n. , Apr. 25, 1917 (MO). Lexington 
Co.: R. W. Preckmann, 1677, June 1, I965 (iSC). Sumter Co.; 
A. S. Hitchcock, Amer. Gr. Nat. Herb. 170, Apr. 15, 1903 (MO). 
TEXAS: County unknown: B. P. Bush, 5551, Apr. 30, 1909 
(mo); Chambers Co.: 3. C. Tharp, 43114, Apr. 7, 1936 (MO). 
Dallas Co.: J. Reverchon, 2857, May 1, 1902 (ko). Smith Co.: 
J. Reverchon, 2859, May 8, 1902 (MO). Upshur Co.: J. Rever­
chon, s. n., May 27, 1901 (MO). 
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VIRGINIA: Princess Anne Co.: A. Chase, Amer. Gr. Mat. 
Herb. 171, June 26, 1905 (MO); T. H. Kearney, 1356, l400, 
May 28, I898 (iSC). 
Panicum oll^osanthes var. helleri 
ARKANSAS: Carroll Co.: B. P. Bush, 15414, May 9, 1936 
KO). Sebastian Co.: R. W. Preckmann, §14, May 28, 1964 
ISC). 
ARIZONA: County unknown: H. H. Rusby, n., June, 
1883 (MO 1838311). 
LOUISIANA: Red River Par.: R. VI. Preckmann, 948, May 
29, 1964 (ISC); M. G. lelons, Sy n^. May 8, 1959 (iSC). 
MISSOURI: Cooper Co.: B. P. Bush, l4806, June 3, 1935 
(MO). Newton Co.: R. VJ. Preckmann, 89O, May 27, 1964 (i.SC); 
E. J. Palmer, 59813, May l4, 1955 (ISO). Ozark Co.: J. A. 
Steyermark, 10473, May I6, 1936 (MO). Sabine Co.: R. VJ. 
Preckmann, 329, May 27, 19o3 (ISO). 
NSVJ MEXICO: Socorro Co. : 0. B. Metcalfe, 354, Aug. 3, 
1903 (MO). 
OKLAHOMA: Craig Co.: R. W. Pohl, 7292, and 7293, May 12, 
1955 (ISC). McCl&in Co.: G. J. Goodman, 2479, May 1, 1935 
(ISC). Muskogee Co.: 3. Isely, 8256, May 1, I963 (iSC). 
TEXAS: Bastrop Co.: G. L. Webster, 87, May 6, 1949 (ISO). 
Burnet Co.: G. L. Webster, I985, Oct. 31, 1948 (iSC). Brazos 
Co.: S. J. Palmer, 11731, Apr. 30, 1917 (MO). Commanche Co.: 
H. Sggert, s_. n., May 8, I9OO (MO). Dallas Co.: C. L. Lundell 
and A. A. Lundell, 10593, May l4, 1941 (MO); J. Reverchon, 
2854, Apr. 17, 1902 (MO). Erath Co.: E. J. Palmer, l4l93, 
June 21, 1918. Payette Co.: A. L. Ripple, 65O, Anr. 8, 1950 
(ISC). Prio Co.: E. J. Palmer, 33876, May 9, 1928 (iSC). 
Galveston Co.: S. M. Tracy, 9015, Apr. 8, I906 (MO). Guada­
lupe Co.: D. Isely, 7494, Apr. 11, I96I (iSC). Harris Co.: 
G. L. Fisher, n., Apr. 13, 1919 (MO). Kerr Co.: V. L. Cory, 
51780, Apr. 28, 1946 (ISC); A. A. Heller, 1759, May l4, 1894 
(iSC). Lampasas Co.: N. C. Henderson, 63-673, Apr. 30, I963 
(ISC). Taylor Co.: W. L. Tolstead, 7202, May 9, 1943 (iSC). 
Travis Co.: G. L. Webster, 79, May 1, 1949 (iSCJ. Victoria 
Co.: H. Eggert, n., Apr. 6, I9OO (MO); S. M. Tracy, 8s7o, 
Apr. 28, 1905 (MO)."" 
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Panlcum oli.'^osanthes var. scribnerianura 
ARKANSAS : Sebastian Co.: R. W. Freckmann, 900, 
19o4 (iSC). Yell Co.: R. W. Preckmann, 3^7, May 26, 19^3 
(ISC). 
CALIFORNIA: Humboldt Co.: J. ?. Tracy, 16246, Apr.j29, 
1939 (iSC). Trinity Co.: R. Spellenberg, ll64, June l6, 
1965 (iSCj. Shasta Co.: B. Crampton, 3776, Aug. 20, 1956 
(ISC). 
COLORADO: Boulder Co.; E. Bethel and I. w. Clokey, 
4005, June 19, 1921 (ISC); P. Ramaley, 821, Aug. 11, I9OI 
(ISC). 
CONNECTICUT: County unknown: E. B. Harger, A. Kneucker 
Gram. Sxsic. XV. Lief. 425, June 28, 1902 (iSC). New London 
Co.: R. W. Woodward, n., June 19, 1905 (iSC). 
DISTRICT OF COLUMBIA: Vasey, n., l884 (iSC 87406). 
ILLINOIS: Calhoun Co.: Bock and Chase, 195, Sept. 9, 
I92S (iSC). Cass Co.: Bock and Chase, 199, Sept. 9, 1928 
(iSC)j Bock and Chase, 209, Sept. 9, 1928 (iSC). Cook Co.: 
W. A. Weber, l8l2, Sept. 8, 1939 (iSC). Jo Daviess Co.: F. C. 
Gates, 2598, June I6, I908 (iSC). Macon Co.: R. W. Pohl, 
1868, May 25, 1940 (ISC). 
INDIANA: Cass Co.: R. C. Priesner, 9613, Hay 23, 1936 
(iSC). Howard Co.: C. M. Sk, n., June 2, 1942 (iSC). Lake 
Co.: L. M. Urnbach, 3562, June 21, I909 (iSC); L. M. Umbach, 
3572. June 21, 1909 (ISC); L. M. Uhbach, 388O, July l4, 19O9 
(ISC); L. M. Umbach, 5035, Seot. 18, 1909 (iSC). Porter Co.: 
L. M. Umbach, 3823, July 10, 1909 (iSC). 
IOWA: Adair Co.: P. C. Stewart, s_. n., July 2, I892 
(iSC). Adams Co.: D. Isely and R. Brown, 40, July 4, 1947 
(ISC). Allamakee Co.: A. Kayden, 8194, June I6, 1941 (iSC). 
Boone Co.: L. H. Pamrael, 3237, June 29, 1901 (iSC). Bremer 
Co.: B. Shimek, n., June 9, 1932 .'iSC). Buena Vista Co.: 
P. H. Monson, I856, June l4, 1956 (iSC). Butler Co.: M. G. 
Lelong, 2202, July 10, 1962 (iSC). Calhoun Co.: C. S. Scott, 
_s. n., May 29, 1921 (ISC). Cass Co.: M. G. Lelong, 209I, 
June 15, 1962 (ISC). Cherokee Co.: R. W. Pohl, 6886, July 
5, 1950 (ISC). Clarke Co.: M. G. Lelong, 2082, June 15, 1962 
(iSC). Dickinson Co.: M. L. Grant, II569, July 28, 1952 
(ISC). Franklin Co.: P. H. Monson, 3602, Aug. 27, 1956 (iSC). 
Fremont Co.: J. B. Morrill, 367, May 17, 1952 (iSC). Greene 
Co.: ?. H. Monson, 1711, June 12. 1956 (iSC). Guthrie Co.: 
?. H. Monson, Aug. I6, 1956 (iSC). Hamilton Co.: M. G. Lelong, 
174 
2144, June 25, 19Ô2 (I8C). Harrison Co.: J. B. Morrill, 
509, June 2, 1952 (I8C); L. H. Pammel, 658, June 20, I897 
(iSC). Humbolt Co.: ?. H. Konson, 2152B, no date (iSC). 
lo^a Co.: D. G. DsLisle, 702, June 9, 1062 (iSC); %. G. 
melons, 2054, and 205l, June 9; 19^2 (iSC). Jefferson Co.: 
C. L. Gilly and M. McDonald, 425, June 1, 1933 (iSC). John-
son Co.: R. ?. Thorns, 17372, June 10, 1955 (iSC). Jones 
Co.: %. G. Brown, 33, 1948 (iSC). Lyon Co.; M. L. Grant, 
11256, Aug. 8, 1949 (iSC). Madison Co.: K. L. Blosser and 
2. Blosser, 42, no date, (iSC). Marion Co.: M. G. Lelong, 
2092, June 18, 1962 (iSC). Monona Co.: G. J. Goodman, 3149, 
June 3; 1939 (iSC). Page Co.: W. S. Craig, s_, n., June 8, 
1950 (iSC). Pottawattamie Co.: L. H. Parnrnel, s_. n., June, 
1924 (ISC). Story Co.: R. I. Cratty, _s. n., June 20., 1929 
(ISC)J A. H&yden, 2146, July 17, 1907 (ISCT; J. P. Smith, Jr., 
I4l4, June I8, I965 (ISO). Wapello Co.: M. G. Lelong, 2097, 
June 18, 1962 (ISO). Woodbury Co.: A. Hayden, 8198, June 1, 
1941 (ISC). 
KANSAS: Cherokee Co.: R. W. Preckmann, 1332, Aug. I3, 
1964 (iSC). Crawford Co.: R. W. Preckmann, 882, May 27, 
1964 (ISC). Neosho Co.: R. W. Preckmann, i828, June 7, 1966 
(ISC). 
MASSACHUSETTS: Barnstable Co.: M. L. Pernald, PI. Sxsic. 
Gray. 434, Aug. 6, 1927 fiSC). Oxford Co.: A. H. Moore, 
1653, June 30, 1901 (ISC). 
MINNESOTA; Hennepin Co.: J. H, Sandbarg, 270, June 22, 
IS9I (ISC). 
MISSOURI: Benton Co.: R. M. Preckmann, 334., May 27, 
1963 (ISC). Christian Co.: M. G. lalong, 2328, May 27, 1963 
(ISO). Clinton Co.: N. C. Henderson, 65-204, May 28, 1965 
(ISC). Howell Co.: P. W. Pennell, 11624, June 9, 1923 (ISO). 
Jackson Co.: B. ?. Bush, 729, Kay 20, 1894 (iSC); K. K. Kac-
kenzie, _s. n., July 17, I896 (ISO). Livingston Co.: S. Spar­
ling, 15, June 11, 1950 (iSC). Taney Co.: M. G. Belong, 2336, 
May 28, 1963 (iSC). 
NEBRASKA: Harlan Co.: L. H. Pammel, 23, June 23, 1897 
(ISC). Holt Co.: E. Hodges, 2-42, July 10, I935 (ISO). Thomas 
Co.: D. Isely, July CI, 1951 (iSC). 
NEW YORK: Bronx Co.: W. A. Weber, 827, June 23, 1938 
(ISC). 
OKLAHOM lA.: Beckham Co. : D.  Isely and D.  Isely, 8889, May 
25, 1964 (iSC). Blaine Co.: M. Hopkins and A. M. Van Valken-
burgh, 4128, May I3, 1939 (iSC). Caddo Co.: J. Graber, 62, 
June 9, 1955 (iSC). Comanche Co.: G. T. Robbing, 3283, May 
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15, 194$ (ISC). Craig Co.: R. U. Preckmann, 133,6, Au^. 13, 
195s- (ISC). Delaware Co.: r:. W. Preokmann, l8l8, June 7, 1965 
(iSC). Murray Co.; D. Isely, 8273, May 2, 1963 (iSC). Nov;ata 
Co.: R. V.'. Preckmann, 1322, June 7, 1965 (iSC), Oklahoma Co.: 
Î-Ï. Hopkins, 566, Oct. 3, 1936 (iSC). 
OREGON : Clastrop Co.: L. PI. Parnmel, n., Aug. 1, 1905 
(ISO). 
PENNSYLVANIA: Centre Co.: H. W. Wahl, 17411, June 20, 
1956 (iSC). Delaware Co.: P. W. Pennell, 12195, June 29, 
1924 (isc). 
SOUTH DAKOTA: Mellette Co.: M. Crook, 21, June 9, 1964 
(iSC). Todd Co.: V/. L. Tolstead, 4-l65, «July 8, 1935 (iSC). 
TiXAS: Anderson Co.; H. W. Preckmann, 2450, June 7, 
1966 (ISC). Callahan Co.: D. Isely, 8338, May 4, I963 (iSC) 
Hood Co.: H. Eggert, s. n., May 5, 1900 (MO). 
UTAH: County unknown: L. H. Pammel and E. M. Stanton, 
223, July 23, 1900 (ISC). 
WASHINGTON: Thurston Co.: A. A. Keller and E. G. Heller, 
4058, July 15, 1898 (ISC). 
WISCONSIN: Buffalo Co.: H. H. litis, 8O5O, Aug. 25, 
1956 (iSC). Dane Co.: Botany 162 Class, s. n., Sept. 28, 1935 
(ISC); N. C. Passett, 2900, June 8, 1926 TiSC). Grant Co.: 
H. E. litis, 6551, July 22, 1956 (ISC). Jackson Co.: T. G. 
Hartley and A. Peterson, 3032, Sept. 5, 1956 (iSC). Juneau Co. 
L. H. Shinners and J. Catenhusen, n., June iB, 1940 (iSC). 
LaCrosse Co.: T. G. Hartley, 1756, July 27, 1956 (ISC).^ Mon­
roe Co.: ^L. H. Shinners and J. Catenhusen, l846, June 26, 
1940 (iSC). Rock Co.: £. C. V/admond, _s. n., June 19, 1937 
(iSC). Sauk Co.: H. C. Greene and J. T. Curtis, 8093, June 
27, 1956 (ISO); L. H. Shinners and J. Catenhusen, 176i, June 
17, 1940 ^ISC). Trempealeau Co.: T. G. Hartley and R. T. 
Hartley, 368, June 8, 1956 (iSC). Waushara Co.: R. W. Preck­
mann, 1834, June 28, 1965 (ISO). 
